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SPRINGWATER POND 
This beautiful pond on Bradley Creek is one of the loveliest spots on the Catfish Watershed. 
The pond itself is over a quarter of a mile long and surrounded by magnificent woodland. 
The woods are one of the few unspoiled areas of Southern Ontario and here may be seen 
majestic oaks, pines and maples standing in all their primitive splendour as they have done 
for three hundred years and more. This pond and the land surrounding it are the greatest 
assets of the Catfish Watershed, for they not only provide recreational facilities such as 
swimming, boating, fishing and nature study, but are a very important source of water to the 
stream itself. The magnificent woods, too, could be made, under proper forest management, 


a great source of revenue from the sale of timber. 
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LETTER OF TRANSMITTAL 


The Honourable William Griesinger, Minister, 
Department of Planning and Development, 
Parliament Buildings, 


Toronto, Ontario, 


Honourable Sir: 

I take pleasure’ in trans- 
mitting herewith a Conservation Report on 
tie Cattish Creek Valley, in two sections 
namely Forestry and Ground Water. 


Yours very truly, 


Pada hh kcChe rason 
Chief Conservation Engineer 


Forente, November ’22,. 1951 
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Note to Second Edition 


Se aca RE VA 


er TI veveeit Lon Ole bias Pepory 
was made up of twelve copies which 
eOntained meny maps and -profiles of 
a technical nature for use with the 
section on Ground Water. These 
were distributed to the members of 
toe AULROTAby and persons directly 
concerned with the technical study. 


in Shis edition the most, pertinent 
information has been consolidated 
in the map following page 76,' and 
Cherremiatroer OF une mane. prolilsé 
sections and a number of the illus- 
trations have been omitted. 


Forty copies of this second edition 
have been prepared, of which this 
is 

Number 26 
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STATED OR IMPLIED IN THIS REPORT 

Ground Water 

1, That the location of any new high production 
wells in the watershed should be determined 
by consultation with a competent geologist, 
taking into account the geological structure 
of the area concerned and the records of wells 
previously drilled, pp. 61-62 

2. That the Authority should seek the co-operation 
of well-drillers and well-owners, for the 
purpose of making their well logs useful to 
the Authority by providing information 
regarding the geological structure of the 
area concerned. pp. 38-39 

oS, that no new high production artesian wells 
Should be drilled in the watershed in areas 
where the artesian pressure of sulphurous, 
Olly, or salt-water is higher than the pressure 
of adjacent fresh-water aquifers. p. 46 

4, That no fresh-water wells in the watershed 
should be drilled down to bedrock or to the 
gravel layer just above it. p. 49 

5. That wells for the supply of water to the Town 
of Aylmer should not be located in the areas 
north-west, west, south-west, or south-east 
of that town, or in the area between Aylmer 
TowniWebhs (Nos )S tandivGAlyinrp. (Ol 

6, That the area north-east or east-north-east 
of Aylmer Town Wells Nos, 3 and 3A is probably 
the most favourable for new supplies of water 
for, the Town of Aylmer. © p.s62 

7. That well-drilling operations that encounter 
sulphurous water should be abandoned, leaving 


the entire length of drill casing in the ground. p.49 
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8, That high production wells should be spaced 
far enough apart so that the drawdown of any 
one of them does not affect the water level 


invari Ones pbniOe 


SO 
e 


That high production wells should be so 
planned as to make use of the available knowledge of 
ground-water aquifers, in order to distribute 
as widely as possible their exploitation. pp, 53 
10. That the Town of Aylmer should undertake a 
project for the purpose of restoring the 
ground-water supply in their vicinity by 
artificial recharge from the waters of Catfish 
Creek, using the method of pits filled with 
gravel, combined with still-pools for the 
partial removal of silt from the creek-waters. p.74 
ll. That the Authority should promote the re- 
forestation of approved areas in the watershed 
in order to check the falling of the ground- 


water levels, or to restore them. p.53 


Forestry 
12. That the Catfish Forest of about 2,800 acres, 


comprising seven areas of marginal and sub- 
marginal land, be established by the Authority 
to protect the natural water-storage areas of 
the watershed and make the best use of land 
which is suitable only for the growing of trees, 
p. 36 

13, That the Authority expropriate all tax delinquent 
land subject to the regulations of the Municipal 
ACtyY Psdo 

14. That natural regeneration be encouraged wherever 
possible and that open areas be planted where 


necessary. p40 
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That reforestation of privately owned land 
be encouraged in every way possible, particu- 
larly on sandy, gravelly, and poorly drained 


soils and on slopes too steep for agriculture. 


aWeye 


Lo: 


Ddiee 

That the Authority inaugurate a scheme to 
aid farmers in fencing their woodlots 
Similar to that adopted by the County of 
Halton. p. 43 

That counties and smaller municipalities be 
encouraged to establish forests within the 
watershed, p.29 

tac the policy of encouraging schools to 
enter the Provincial School Forestry 
Competitions, as adopted by the District 
Foresters, be supported by the Authority. 
pe 34 
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The Ground Water Section of this report deals 


el og 
eee Pleistocene deposits 
(pd) Ground~water resources in them and 
ion) Possibilities of their 2écharge in 


that part of the Catfish Creek ‘Water- 
shed which is north-east of Aylmer 


ee 


he geological and ground-water studies of the 
above-mentioned area were a part of the systematical survey 
Creo ulisaoreecks Wacershed:, carried out. by the Conservation 
Branch of the Ontario Department of Planning and Development, 
Field work - collecting of well information, 
surveying and geological mapping - was done by the author of 
Gaius paper and his two assistants, L. Pretty and I. ‘Tomlinson, 
during the summer of 1950. Data about 510 water wells, 26 test 
holes and ~00 gas welis were gathered. (Well numbers in pro- 
file sections and descriptions correspond to their numbers 
in files.) Their elevat.on was determined by a level, using 
bench-marks of Highway No, 3, except of those gas wells with 
known elevation, All available exposures of pleistocene de- 
Posivs Ol the mappo.d area, either natural or. artificial, were 
studied. Test holes were dug or hand-borings made by an auger 
down to a depth of 2 to 10 feet in places without exposures. 
As the mapped area had only a few deeper exposures, the 
geological survey was extended to the Catfish Creek Valley 
between Aylmer and Lake Erie, as well as to the Lake Erie shore 
south of Aylmer and the Otter Creek south-east from the mapped 
area, (Numbers of exposures, mentioned in the text or profile 
sections, in brackets, correspond to the numbers in the field- 


book. ) 


2 oy aS 
cer une 
an j 


’ 1 
ke a 5 
ng ‘ 


eine, me "] bal ; 
fiery 
Hae m, ¢ 
hie he 


‘, ty ‘* ‘yea 
a iat 


} 
yh Soa 
ee Sarid » 
ee 7.7 
Mate hn) Ay “Tey 


P ioe 6 Ca 4 
it kena & 


2 
+ 
Tew hat ‘ - 


es 

In order to study the ground-water recharge 
methods, the author of this paper was sent by 
Mr. A.H. Richardzon to several places in the eastern United 
States, and information regarding this matter was collected 
from other parts of the United States. For a general 
discussion of ground water and glossary of pleistocene 
terms see the Water Supply Papers of the Geological Survey 
Piatenada, Noss 28) 285, 288, 290, 293, 

The sincerest thanks are here expressed to 
everyone who eer ies information for this section. of the 
revore Or assisted in completing the field work or, in 
gathering materials for comparison in both Canada and the 


United States. 
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CHAPTER 2 
GEOMORPHOLOGY 


The north-east part of the Catfish Creek Water- 
shed, called the Aylmer-Brownsville area in this report, con- 
stitutes an elongated triangular field with its longest axis 
(about twelve miles) along the Catfish Creek. The narrow end 
of this area, about two miles wide, is east of Brownsville, 
while the wider west end is about six miles in width. 

The central and largest part of this area is a 
wide depression with the same trend and shape as the whole area. 
It is bordered by two ridges of recessional moraines; the 
Norwich moraine along its north and north-west boundary and 
the Tillsonburg moraine along its south-east boundary. As 
mapping was done mainly up to the crest of these moraines, they 
appear merely in narrow strips, about one-third to two-thirds 
of a mile wide, along the above-mentioned boundaries of the 


geological map (Map 1). 


1, The Norwich Moraine 

The Norwich meraine (actually its southern branch) 
constitutes a high rim along the north boundary of the area 
(Photographs 12-14). It curves from the crossing of the 
Michigan Central Railway and the road between Lots 5 and 6 of 
Malahide Township up to half a mile south of Lyons and then 
on east-north-east, north of Brownsville. Its crest is lower 
at the west end, west of Aylmer Station on the M.C.Railway, 
Whererit is about loco Peet avove sea devel and 10. ‘to 20 feet 
above the surrounding ground moraine. It gradually rises in 
the east-north-east direction up to about 930 feet above sea 
level north-west of Brownsville, and is between 900 feet and 
925 feet at the extreme nortn-east corner of the map. The 
ridge is only 20 to 30 feet higher than the narrow depression 
north of it (outside of the mapping area), but it rises up 


to 100 to 130 feet above the wider Catfish Creek depression 
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south of it and is higher than the Tillsonburg moraine south 
of the depression, Thus it marks a natural boundary between 
the highlands north of it and the 100 to 200 feet lower land 
SOUL OL 1b, au jleast innthe area, between Springfield: and 


Brownsvilie and south af there. 


ee Ine Tillsonburg Moraine 

The Tillsonburg moraine is lower, not exceeding 
830 feet above sea level. Its crest is more irregular, with 
at least four higher parts, the highest one being also in the 
north-east. These four higher parts of the moraine can be seen 
best on the map of the Lake Whittlesey stage (Map 5), when they 


formed four islands in the glacial lake. 


30 The Ayimer-Brownsville Depression 

Tne depression between these two recessional 
moraines, called the Aylmer-Brownsville depression in this 
report (Photographs 15-16), is flat, with a general dip from 
about 840 feet above sea level at its north-east end down to 
about 730 feet at its south-west boundary, That means an 
average gradient of 9 feet per mile aiong the axis of the de- 
pression, Catfish Creek and Bradley Creek have cut their 
valleys into the bottom cf the depression down to a depth of 
about 720 feet at the west margin of the area. This depression 
was occupied eu eee of glacial lakes or mouths of spillways at 
the end of the Wisconsin Ice Age (Chapters 4 and 5), and thus 
it has a cover of younger deposits on the top of the glacial 
ca Ges 

In the west part of the depression (beginning 
with the area south-east of Glencolin and west from there) there 
are many abandoned flat, valley-like, poorly drained depressions, 
As most of them are along the south side, continuing towards 
Bradley Creek in the west, it is possible that the principal 
drainage of the Aylmer-Brownsville depression was formerly not 
along the present Catfish Creek but along Bradley Creek, e.g., 


during the Lake Warren time. 
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CHAPTER 3 
GEOLOGICAL STRUCTURE 


Devibedrock) Suri ace 

The thickness of pleistocene deposits and some 
of their structural features depend greatly upon the depth 
and relief of the bedrock surface, The bedrock is Middle 
Devonian, Norfolk limestone, according to J.F, Caley's 1941 
map (6194). Logs of gas wells record shale on the top of 
limestone in some places. Such "shale" may in reality have 
been soft weathered limestone, 

Records of well drilling reveal a general dip of the 
bedrock surface in the south direction. The steepest dip is 
along the north-west, north and north-east boundary of the 
mapped area, and it seems to be partly due to the existence of 
valley-like depressions heading against these areas, The 
mapped area, however, is too small to reveal the larger trends 
of the above-mentioned valleys or other large--scale changes in 
the dip of the bedrock surface, 

The valley-like depressions are broad with the 
steepest slope 14 miles east of Summers' Corners, about three 
miles north-north-west of Aylmer, and at Springfield. They 
show a branching pattern with their main parts trending south 
or south-west (at Aylmer), and may be relicts of preglacial 
valleys, with hill-like or ridge-like erosional remnants 
between them. 

The main valley-like depression is between 
Opringfield and Aylmer, crossing the map from its north 
boundary east of Lyons, down to Summers! Corners and past them . 
in a south~south-east direction, 

It is very often observed that buried bedrock 
valleys are favourable for accumulation of ground water, part- 
icularly if they are filled with pervious deposits (gravel, 
sand, etc.). No sure records of large amounts of fresh water 
are available from the bedrock depressions of the Aylmer-Browns- 


ville area, It may be that they are filled mostly with till, 
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Witeny Ti hceayoy uw levrewacavely impervious, The Carnation 
Company's three welis half a mile south-west of Springfield 
receive their water from a depth of 220 feet in the above- 
mentioned bedrock "valley" between Springfield and Aylmer, 
each yielding 125 gallons per minute. The water, however, is 
sulphurous. We could exvect the accumulation of fresh water 
in at least some of the bedrock valleys; but long-time pumping 
tests would be necessary in our area to find out whether water 
is sulphurous along the bottom of these valleys or has a 


tendency to become sulphurous after intensive pumping. 


e. Thickness of Pleistocene Deposits 

The thickness of pleistocene deposits in the 
Aylmer-Brownsville area varies from 160 feet to about 325 feet. 
The greatest thickness is along the Tillsonburg moraine, part- 
icularly along the south margin of the mapped area. As the 
bedrock surface rises towards the north at a higher rate than 
the topographical surface, the Norwich moraine generally does 
not show as thick accumulation of glacial drift as does the 
Tillsonburg moraine. The greatest thickness along the Norwich 
moraine is where subglacial valleys cross the end moraine 
(between Lyons and Sprang weld.) 200 1G0 °320 Peet. 

The thinnest glacial cover (160 to 180 feet) is 
in a wide area south-west and east of Brownsville, with a 
thickening up to 220 feet along a subglacial depression south 
of Brownsville and under the Tillsonburg moraine south of it, 
Farther south-west the Catfish Creek depression has a relatively 
thicker cover, generally 220 to 240 feet, in the subglacial 
valley north and north-west of Aylmer even up to 300 feet. 

Thus without taking into account the thickening 
of pleistocene deposits due to the formation of superficial 
moraine ridges or the filling of subglacial valleys, a general 
thickening can be noticed from north-west towards south-west 


in the Aylmer-Brownsville area. 
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3. structure 

The main structural features in pleistocene 
deposits are caused by both srosional and depositional action 
of the glaciers and their meltwaters. As the 150 to 325 feet 
thick pleistocene deposits are a complex of several glacial 
and interglacial ages and sub-ages, the structure is also 
complex. Thus it will be discussed separately as the upper 
and the lower tili horizon, 

(a) Structural Features in the Upper Till Horizon 

Geological profile sections (Figs. 1-7) show 
that geomorphological forms (Chapter 2) are reflected in the 
structure of the upper till, showing two ridges with a depres- 
Sion between them, 

The Tillsonburg moraine shows about the same 
difference (up to 70 feet) between the crest of the ridge and 
the bottom of the Aylmer-Brownsville depression, measured 
either along thei top or: the bottom of the upper till horizon, 
That means that the upper till is not much thicker in the 
Tillsonburg moraine than in the area of ground moraine in the 
depression (Figs. 1-7 show that the upper till is 20 to 50 feet 
thick in the depression and 30 to 60 feet in the Tillsonburg 
moraine), Thus the Tillsonburg moraine, having a core of older 
deposits (the lower till} should be considered as a thrust 
moraine, 

An intercalated layer of stratified deposits 
between two beds of the upper tiil along the Tillsonburg moraine 
(Fig, 1) indicates that the ridge was formed both by folding 
of older deposits, including also the lower bed of the upper 
till, and then by overriding it and leaving a second relatively 
thin (2 to 18 feet) cover of the youngest upper till on the top. 

In the Norwich moraine topographical relief 
differences are up to 150 feet between the Aylmer-Brownsville 
depression and the crest of the moraine, According to well logs 
the difference in elevation of the bottom of the upper till 


underneath the moraine and underneath the depression is merely 
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North Bank of Catfish Creek, in the west part of Aylmer. Lacustrine clay on top of upper till. 
The spade marks the boundary between them. 


Norwich moraine, looking south, Concession X, Lot 6, South Dorchester Township. 


eee 
60 to 80 feet. The conclusion would be that the Norwich 
Moraine ras buULIT up mostly of tne upper till, in thickness-up 
to 100 feet (Fig, 3), on the sloping surface of the lower till. 
Ups sit is an accumulation moraine, built during a longer stop 
of the ice margin along it. 
(c) Structural Features in the Lower Till Horizon 

The deepest part of the pleistocene deposits, 
the lower till, including the two main artesian ground-water 
horizons, reveals another structural feature which is not 
Visible at the surface: a sudden drop of the first artesian 
ground-water horizon and the corresponding pieistocene deposits 
along a curved line which extends from about one mile north-west 
of Aylmer to about one and one-half miles north-east of it and 
then to a point about one-half mile east of Summers! Corners, 
the drop amounting to about 100 to 160 feet per mile. (Figs. 1 
and 3). This drop is not influenced even by the structure of 
the Tillsonburg moraine and therefore is older than it, 

The next lower artesian water-bearing horizon, 
coming from the north-east, seems to taper out completely along 
the above-mentioned line (Figs. 1 and 3.) 

The depression below the steep drop is surpris- 
ingly poor in groundwater, with several completely dry test- 
holes and the poor Aylmer Wells Nos. 1 and 2. No strong spring 
horizons can be found along the Catfish Creek between Aylmer 
and Lake Brie, or along the lake, though the creek and lake- 
shore exposures are -in places more than 100 feet high. Thus 
it may be assumed that this steep drop, facing Lake Erie, is a 
Dunted interglacial lake cliff, and the lake area below it is 
filled by later glacial deposits, Poorness in ground water 
Dolow supe Ct tivo comindicates a buried, flat, lake-like 
depression south and south-west of it rather than a buried 


valley. 
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Interglacial lacustrine clays at Cleveland and 
MPOwierre places 4 one lake Fric.. similar to. the Toronto .inter- 
glacial clays (A.P. Coleman, 1941, pages 69 - 70), indicate 
the existence of an interglacial lake in the depression of the 
present Lake Erie, perhaps during the last interglacial time. 
why could not this steep drop near Aylmer be its north shore? 

The interglacial clay with wood remains, found 
5000 feet west-north-west from the Aylmer Station (M.C. Railway) 
at a depth of 560 to 585 feet above the sea level (page 12) 
could be either of a different age or deposited on a creek 
bottom near the lake. 

rends of ridges and depressions of the second 
artesian aquifer differ from both the surface forms and the 
bedrock surface. The general trend of the two strongest buried 
ridges (from Springfield to Aylmer and north-west of Brownsville) 
is close to north-north-east - south-south-west, with a depres- 
sion between them. These "ridges" may mean two moraine 
urends of a previous glaciation, preserved. in the deeper 
pleistocene structure. The actual buried moraines and the de- 
pression between them may be at a greater depth, because the 
second artesian aquifer may correspond to interglacial or 
interstadial deposits laid down on top of them. 

The third possible ridge-like structural feature, 
between Glencolin and Corinth, is based only upon two well logs 
end..vhus is subjecu to .question. 

The first artesian ground-water horizon has a 
general structure similar to that which is expressed by the 
topography in the area north-east of the above-mentioned buried 
interglacial lakeshore; with a higher part along the Norwich 
moraine and general lowering towards the south and south-east. 
However, there are some differences: a flat ridge along the 
central part of the Catfish Creek depression between Aylmer and 
south-east of Springfield, which could be a buried weak re- 
cessional moraine, younger than the Norwich moraine, It 


branches from the Norwich moraine in the same pattern as do 
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several recessional moraines between Aylmer and London, that 
is, with the west end of each youngest moraine more towards 
the lake, 

1 


(c) Relative Age of Structural F 


eatures 

Without discussing the question to which glacial 
stage or substage each structural feature may belong, the 
following sequence could be concluded, beginning with the 
oldest: 

(1) Deepened and widened preglacial valleys in the 
bedrock surface. 

(2) The oldest south-south-west - north-north-east trend- 
ing ridges (moraines?) and depressions in pleistocene deposits 
north-east from the buried interglacial lakeshore, including 
the second artesian aquifer on top of them, 

(3) The interglacial lakeshore north, north-east, and 
east from Aylmer with a deep depression south-east from it, 
filled with the upper part of the lower till horizon, includ- 
ing the first artesian aquifer, which dips down the steep 
shore-line, 

(4) The ridges and depressions trending west-south-west 
- east-north-east or south-west - north-east (along the south- 
east margin of the map) formed by the upper till and the upper 
Paro l vVehe Lower Gill pamiyo including the first artesian 
aquifer, The oldest of these trends are along the Norwich 


moraine, the youngest ones along the Tillsonburg moraine, 
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CHAPTER 4& 
OTRATIGRAPHY OF PLEISTOCENE DEPOSITS AND 


DESCRIPTIONS OF THEIR DIFFSRSNT HORTZONS 

Most of the creek cuts and artificial exposures 
of the Aylmer-Brownsville area are shallow, the deepest ones 
being along the Catfish Creek, just west of Aylmer (about 
30 feet deep). Thus the main sources of information regarding 
pleistocene stratigraphy are the available well logs. In 
order to interpret them correctly, creek cuts and lakeshore 
eliffs,-as high as 100 feet and more, were examined around the 
Mapped areas They revealed that till, particularly the lower 
eanGgy tellssas reporved,as either clay or sand. or gravel in 
different combinations by various well-drillers in their logs, 
These differing individual interpretations are due to their 
wash-drilling process, which brings up watery churned material 
and not. the actual till sample, Thus the interpretation depends 
upon that grain size which was considered by the well-driller 
as the most characteristic one for the corresponding bed. 

Therefore, in drawing stratigraphical profile 
Pee louot thee. Very Giltieult, toy correlate: well-data of differ- 
Pituwel ledriliers) correctly, )in. order,to avoid, serious errors, 
only those parts of Figures 1-7 are interpreted in geological 
terms, where nearby exposures permitted the determination of the 
petrological Compositionvand geological structure, or, else where 
well data were unmistakable, e.g., reporting pure gravel, water 
sand,, clay, with, stones,..etc, 

The pleistocene epoch consisted of four ice ages 
and, three, interglacial ages. , In our area it is difficult to 
find deposits of all these seven ages, because every younger 
ice sheet, overriding the land during the successive ice ages, 
destroyed and picked up the whole or a part of the unconsol- 
idated deposits of previous ages. 

Exposures along the Catfish Creek and well logs 
reveal at least two different till horizons in the Aylmer area 
and just south and south-west from it: a clayey or silty upper 


till “and one, or more than one, sandy and gravelly lower till 
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melee 
horizons, No sure interglacial deposits with plant or animal 
remains are found in exposures of the lacustrine and fluviatile 
deposits between them, 

The Only plait femains covered by two horizons 
of glacial till, are found in a well 5,000 feet west -north-west 
from the Aylmer Station (on the M,C.Railway) some years ago. 
Byeoove:, who drilied the well, reported the following log 


from his memory: 


Depth (feet) Thickness (feet) 
0-180 aAbOUs 180 — clay toil?) 
180-220 about LO - yellow sand 
220~Z2L0 about 20 - hardpan (till?) 
240-265 about 25 - blue clay with wooden sticks. 
deeper - rock 


The elevation of the well is about 825 feet above 
sea level. Thus the plant remains are found at a depth of 
560 to 585 feet above the sea level. As they were reported 
to have been relatively fresh-looking and not changed into dark 
lignite they should be of pleistocene age, and probably even 
of one of the latest interglacials. It is worth mentioning 
that wood remains of the Toronto interglacial clays are also 
relatively fresh-looking, Toronto interglacial deposits are 
comsidered by the author of this paper, to be of the last, 
Sangoman, interglacial age because of the lack of proven inter- 
glacial deposits on top of them in their type localities and 
because of similarity in climatic conditions between the Toronto 
interglacial and the corresponding European last interglacial 
(Riss-Wurm) deposits. Thus it 1s possible, though not ‘proven, 
that the interglacial clay with wood remains of tne Aylmer 
station belongs to the same last interglacial age, and was 
deposited on alluvial flats of a valley near the last inter- 


placial shore of Lake: Brie {page | 9). 


ieee fhe Le wer) Ar 
The relatively sandy and stony till, exposed 
along the middle and lower part of Catfish Creek below the 


clayey upper horizon, is called the lower till in this paper, 
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Its thickness in the exposures is up to 90 feet, including 
intercalated gravelly deposits. It is not known how deep it 
extends underneath the creek level and whether it continues 
Gown tothe bedrock (interlayered by stratified drift). 

In many well logs its upper boundary is clearly 
marked by a change from clay above down to clay with stones 
or pebbles or even to "sand", It is not possible to determine 
by materials recorded in well logs another clearly-marked 
boundary within the lower tili, 

Therefore the whole glacial complex below the 
ipper call is called: the Tower tilt in this paper, though it 
may consist of horizons of different ice ages. Thus a possible 
boundary between two horizons in the lower till may be the 
Become rrestan A20ulrer, tt Ts considered asa” layer "or 
stratified drift and not as a combination of lenses of differ- 
ent origin and age enclosed in the lower till. Another dividing 
boundary in the lower till horizon is the probable interglacial 
shore north and east from Aylmer (page 8 , Figs. 1 and 3). 

Tas, 22 Oovmrune second artesian aquiter and 
the buried interglacial shoreline are assumed correctly to be 
surfaces ‘of unconformity, marking the top of some deeper: and 
older part: of the lower till, the following subdivisions should 
exisuvine une Hower till horizon, 

(a) The older subhorizon, including all glacial deposits 
underneath the second artesian aquifer and cut by the inter- 
glacial lakeshore, 

(b) The younger subhorizon, between the second artesian 
Squsier and tie bouvom ot tievuoper tilt, including the first 
artesian ‘equiter, 

The second artesian aquifer (gravel, sand, etc.) 
could be considered as a separate interglacial or interstadial 
bed, or it could be included in the older subhorizon because 
it is connected with lenses of aquifer on the older subhorizon, 


Peery Woot Ol Glenco in, Ine sravel bed, just above the’ bedrock, 
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which is reported by several well logs (e.g., Fig. 1), may 
form a separate, the very oldest, pleistocene horizon of the 
area, but nothing is known about its age relationship to the 
lower till. 

As already mentioned, the oldest subhorizon of 
the lower till is not exposed either in the Aylmer-—Brownsville 
apee Or around it. Thus it will not be‘discussed in detail 
in this paper. 

The best exposures of the younger subhorizon of 
the lower till are along Catfish Creek, outside of the Aylmer- 
Brownsville area (Fig. 1), but across the west extension of the 
structural Aylmer-Brownsville depression. Thus these exposures 
were studied in detail, and a profile section, which should 
characterize the upper half of the pleistocene deposits of the 
Aylmer-Brownsville depression, was constructed (Fig, 8). 

The lower till (or more precisely the younger 
Buohorizon of the lower till) of Catfish Creek is very. 
heterogeneous. It consists of at least three till beds with 
loamy gravel and sand deposits or boulder pavements between 
them, The gravelly and sandy deposits, intercalated by lenses 
of water-laid till, may even exceed the typical till in thick- 
fess, ©.¢,, ab the fifth exposure of the profile § (i.e., along 
the Tillsonburg moraine). Both till and gravelly deposits are 
intercalated in such a manner that they indicate deposition in 
a glacial lake along the margin of an oscillating ice sheet. 

Striae on boulder pavements and orientation of 
elongated pebbles were measured in those relatively massive, 
Ponestvravitted till layers, which did not seem to be reworked 
by the lake water. These measurements reveal three quite 
different ice-flow directions. 


(1) About east-west or north 70°-80° west, 

(2) About north 10° west, 

(3) About north 40° east (with another, east-west 
maximum). 
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The last one could be regarded as a relict of 
the main ice flow direction from the north-east, with a partial 
reorientation parallel to the east-west direction. The ancient 
north-east direction may be preserved because the drift material 
became enclosed in the upper rigid part of the ice sheet, due 
to its melting from the top, and thus it was carried passively 
on top of the moving basal part of the ice, The north-east 
orientation was found three feet below the top of the exposure 
of the lower till, 

The east-west direction corresponds to the 
general flow of the glacier ice along Lake Erie, while the north 
10° west direction indicates an active push from Lake Erie. 

This one could be caused by formation cf a local centre of 
accumulation of ice and snow in-the lake, which caused active 
ice movements towards the surrounding highlands, L.F. Chapman 
and D.F, Putnam write (1949, page 34), that the centre of 
accumulation of the Huron lobe was near its nose, that means in 
Lake Huron, at the stage of Mitchell moraine. The correspond- 
ing moraine in the Lake Erie area is assumed to be the West- 
minster moraine (ibid., page 34). During that time the 

Aylmer area was still covered by the ice sheet. A change in 
the. location-of accumulation centres similar to that assumed for 
Lake Huron may be expected also in the Lake Erie lobe. 

In the Catfish Creek exposures the north 10° west 
direction is the oldest one, and it is followed by the east-west 
and north 70°-80° west flow, thus indicating a further change 
from a flow from the lake to one along the lake, with a slight 
deviation towards the land on the north side, 

Graphicaily it could be expressed by the follow- 
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Lake Erie Lake Erie Lake Erie 


Abundance of sandy and gravelly lenses inter- 


Calated in the youngest part. of the Lower till horizon are of 


great importance for the circulation of ground water, They are 


favourable for the development of irregular lenses of aquifer 


rather than of an extensive uninterrupted horizon, Dip angles 


up to 10° are observed in these gravel lenses along exposures 
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on Catfish Creek, causing also rising or lowering of water-bear- 
ing horizons. Thus irregularities along the top of the first 
artesian horizon (and probably also of the second one) may be 
caused by these factors (lenses, and undulating or dipping beds). 
The same explanation accounts for the very irregular sequence 


of aquifers at Aylmer (Figs, 1 and 3), 


Veeuverscadial Denosits between the. Lower and ithe Upper Till 
The lower and the upper till are separated by a 

thin layer (some inches to some feet) of silt, sand, loamy gravel 

Puuseven varved clay and silt. This contact starts to outcrop 

an whe valley ‘of Catfish Creek about 4,000 feet east from Orwell 

and can be seen west and south-west from there. In some places 

the contact is represented merely by a boulder pavement, 

(Photograph 4), or silty lenses along the shearing planes at 

the bottom of the upper till. The lacustrine deposits indicate 

that our area was covered by a glacial lake during the retreat 

of that ice sheet which deposited the youngest subhorizon of the 

lower till, and before the ice readvanced again and deposited the 
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The upper till of the Aylmer-Brownsville area is 
clayey and silty, compact, and with relatively few stones, Till 
of the Tillsonburg moraine between Seville and Corinth differs 
from that of the remaining area, being heavier and having so 
few stones and pebbles that it resembles heavy lacustrine clay. 
It is found that this very clayey till is underlain by varved 
clay (Fig. 12): when the Tillsonburg moraine was formed by 
readvance of the Lake Erie ice lobe, lacustrine clay deposits 
were overridden and partly picked up by the ice, thus causing 
aheincrease,of-clay inthe drift, 

The thickness of the upper till varies from 20 to 
60 feet in the Aylmer-Brownsville depression and the Tillsonburg 


moraine, and up to 100 feet along the Norwich moraine. 
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No extensive lenses of gravel or sand are found 
Pie wover Gill vexcepng: those of \jthe Tillsonburg moraine, 
because the Tillsonburg moraine consists of two layers of the 
upper till, intercalated by lacustrine and glaciofluviatile 
deposits. The first, lower layer was deposited during the 
ietheat Of Une ice from tne area. ‘Stratified, mostly lacustrine, 
deposits were laid on top of it and then overridden again by 
that readvance of the ice which formed the Tillsonburg moraine 
(see the north-east part of Figs. 1 and 12). The younger till 
layer of the Tillsonburg moraine is thinner than the older layer 
of the same upper till horizon, 

ne bie upper tli is relatively massive and im~ 
permeable, no ground-water in large quantity is found in it. 
iven the silty or sandy deposits between the two layers of the 
upper till in the Tillsonburg moraine are not very rich in water, 
though some of the springs along this moraine may derive from 
this layer and supply sufficient water for farm use. 

More important is the fact that the upper till 
Sedico tme ceeper aquirers, thus causing the development of 
artesian waters in the Aylmer-Brownsville area, 

Measurements of the long axes of pebbles in the 
upper till and striae on the boulder pavements below the upper 
till or along shearing planes at its bottom show the following 
mrect ions. of the) ice Flows) north 20° 90° west, mostly north 
20°-60° west. Minor folds along the basis of the upper till 
or in the interstadial deposits below it (found in the exposures 
of Catfish Creek west of Aylmer) are formed across this direction, 
with their axes trending north 10°-50° east. Folds are over- 
turned in a north-west direction, which indicates that the move- 
ment of the ice, which deposited the upper till, was from the 
south-east, that is from Lake Erie. Both the Norwich and Tillson- 
burg moraines, formed along the margin of this ice lobe, have 


aoout the same trend’ as the above-mentioned minor folds. 
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4, lLate-Glacial and Recent Deposits on Top of Till 

After the final retreat of the Wisconsin ice 
sheet from the mapped area it was covered by glacial lakes and 
spillways, and later, after becoming dry land, the surface 
deposits were reworked by wind, running water and frost action, 
and some recent deposits, mostly in valleys, were added, 

POUsa several. Usual Coun. Layers Of \ei1t, vo ley, 
sand and organic remains can be found on top of the till (see 
baer suratieraphical chart on page 5A). 

All these deposits will be discussed in sequence 
of their age, starting with the oldest ones. 

(a) Lake Maumee Silt and Clay 

During and after the retreat of the ice sheet 
the whole map area was covered by the oldest known of the late 
glacial lakes in our area ~ Lake Maumee, 

Amone its deposits the most important is silt, 
(Photographs 8-9), mostly covering the Norwich moraine and the 
north side of the Aylmer-Brownsville depression; clay without 
varving (Photographs 6-7) and varved clay in the depression 
down to the Tillsonburg moraine, Varved clay is partly overriden 
by the uppermost till sheet of this moraine, - These deposits 
ere vin thickness up to six feet in the mapped area, increasing 
ain a south-west direction, 

The bottom part of both types of lacustrine de- 
posits contains pebbles, which can best. be seem in the bottom 
part of the varved clays in the exposures west of Aylmer (Figs. 8 
and.9). 

In some places the lacustrine clay (without varv- 
ing) is merely a reworked till surface, without showing a sharp 
boundary between till and clay on its top, e.g-., just north of 
Aylmer, The reworked part (up to one to two feet) is merely 
softer and more porous, and breaks in smaller bits when dry. 
Generally, lacustrine deposits are less resistant to erosion than 


till in our area, and thus step-like profiles develop along creeks 
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due to faster erosion of the softer lacustrine deposits 
(Photograph 7). 

VerveC relay andr Silo vor clay only. is found an 
the central part of the Aylmer-Brownsville depression, Varving 
is less marked towards the Norwich moraine, and clay becomes 
siltier and sandier in the same direction, without a sharp 
boundary between silt and clay areas. As varved clay is covered 
by later silt and sand deposits in many places the actual area 
of Lake Maumee clay is larger than that shown on Map 1.* 

However, some smaller ciay areas along Catfish 
Creek and south of it are younger and may belong to the Lake 
Whittlesey stage (pages 27-30). 

A typical profile section of varved clays is ex- 
posed in the clay pits of a brick and tile yard north of Browns- 
Ville Station, About six feetof varved clay, more silty towards 
the bottom and with irregular thickness of varves, can be seen 
there. It is covered by gravelly sand, one-half to one foot 
thick, with pockets reaching into the top of the clay down to 
SecepEl OL uwo eet, ji his eravelly sand belongs: to the later, 
younger, spillway deposits of Lake Arkona time, , According to 
the information supplied by the owner of the pit, varved clay 
Waries im a laveral direction, being more silty in some places. 
Such variation indicates irregularities during the deposition, 
caused perhaps by currents. 

Profiles of varved clay and silt were studied at 
several places and the varves measured and counted. In no 
place was the number of varves higher than twelve. A comparison 
of all five measured profiles gives the maximum number of 
thirteen varves. That means that varved clays were deposited 


in Lake Maumee between the Norwich and Tillsonburg moraines in 
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se Varved clay is’ found; either exposed at the’ earth's 
surface or covered by younger deposits, in the area from 
one mile north-east of Brownsville Station down to the 
south-west end of the mapped area and beyond its west 
boundary. 
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a period of thirteen years, The lacustrine clay, which is 
found just underneath the varved clay, shows an irregular 
lamination with possible varves of great thickness and lenses 
of silt and pebbles of both gray and reddish clay and harder 
material. A good example of such deposits is the exposure (b) 
inepromare 6. The thickness! of, this, irnecularly stratified 
clay is the same as that of the varved clay, or even a little 
greater, “ine (Cogrse structure, however, indicates a’ Taster 
deposition, probably twice as fast as that of the varved clay. 
Thus the entire time period, when the lacustrine clays were 
deposited in Lake Maumee, could be calculated as about twenty 
years. 

Thus it is no wonder that no well-marked shore- 
lines with accumulations of beach deposits were formed during 
the Lake Maumee time in our area, (See discussions on shore- 
lines on pages 21-23.) 

The Norwich moraine and its slope down to the 
Aylmer-Brownsville depression is covered by a thin veneer of 
silt (Photographs 8 and 9), Many profile sections, particularly 
along the north side of the Aylmer-Brownsville depression, show 
two horizons of silt, intercalated by a sandy layer. (Clay 


may occur instead of silt. in the lower layer.) Let us note two 


examples: 
(7h) eee one south of the Springfield main crossing 
No, 708): 
8 feet lacustrine silt (Lake Whittlesey?) 
es foot silty sand and pebbles (Lake Arkona?) 
= foot silt (lake Maumee?) 
paLooumand more. -. uid) 


(2) One and one-half miles east of the Springfield main 
road’ crossing (No, 728): 
2s feet sandy and clayey silt with some pebbles 
at the bottom (Lake Whittlesey?) 
1s feet sand (Lake Arkona?) 
2 inches heavy lacustrine clay (Lake Maumee?) 
e-toot, and. more’ = till 


It seems that only the lower silt or clay 
belongs to the Lake Maumee stage, while sand and the top silt 
layer are younger, of the Lake Arkona and Lake Whittlesey age, 


because the exposures are below these shorelines, 
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Lake Whittlesey plain, north-west of Aylmer, Concession } III, Lot 4, Malahide Township. 


Lake Arkona sand plain with low dunes, Concession V, Lot 4, Malahide Township. 


OA. 


Above the Lake Arkona and the Lake Whittlesey 
shorelines there is only one silt layer. As it is without 
apparent stratification and covers even shorelines along the 
slopes of the Norwich moraine, another possibility had to be 
tested: that of its aeolian origin. Several exposures of 
silt, both in the mapped area and at Sparta, Ontario, were 
studied to find out whether these silt deposits are of aeolian 
OPerocus rine origin, Involutions) cr till, even covering silt 
(Fig. 19 and Photo. 8) and rounded pebbles in silt, indicate 
water deposition rather than wind deposits on dry land, 

Silt found along shorelines and covering them 
is less uniform in’ grain size, thus indicating redeposition 
by soil flowage downslope. Soil flowage and soil erosion 
along the slopes of the Norwich moraine have in many places 
removed silt from the steepest slopes and redeposited it at 
lower levels, 

There are two locations in the Norwich moraine, 
where small mounds of lacustrine clay are found, surrounded 
by till at a lower elevation: 


(1) Half a mile south of Lyons, at the elevation 
of 848 feet, 


WomUne hand oneal. amr lesrnortin of Brownsville, 
Agate velevevpion on "92071 eet) (No, b00S), 


These mounds of lacustrine clay in the area of 
silt may have been laid down in local ponds on the melting 
surface of ice or between blocks of stagnant ice on the top 
of the moraine, and may thus be classified as crevasse fillings, 
The first location, south of Lyons, has several elongated 
mounds, made of lacustrine clays and arranged in a pattern of 
low crevasse fillings. 

(b) Shoreline Levels of Lake Maumee 

Lake Maumee, though it covered the Aylmer- 
Brownsville area for a relatively short time, has left at least 
six shorelines along the slope of the Norwich moraine (Fig. 3, 


shorelines V to IX; and Photograph 13) and some weak remnants 
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noch oa 
of the lowest one (Va and V) along the very top of the Tillson- 
burg moraine. These shorelines are tilted by a stronger rise 
of land in the north, thus rising in a north-east direction, 
That indicates a strong rise of land in the north-east, even 
during the changes in Lake Maumee levels, 

In order to show the relative difference between 
the shorelines in actual measurements, elevations of different 
Lake Maumee shores along the boundary road between the Town- 
ships of South Dorchester and Dereham (on the south slope of 


the Norwich moraine) are given in the following table: 


X -~ a relatively strong shoreline at 907.4 feet 

IX - a weak shoreline, much stronger further 
west, at 895 feet 
VIII - a strong shoreline at 8S? | Leet 
VII - a weak shoreline at 863° ofeet 
VI - a strong shoreline at 847-850 feet 

V ~- a weak shoreline heavily covered by 

Sul rVet SOL (beep 


More washed-out top of till or thin deposits of 
sand or gravel are found along these shorelines, due to the 
short time of their formation. Most of them are covered ‘by 
eilu now, partly due to soil’ erosion and the creeping of silt 
Gownslope, The thickest cover of silt is on the shoreline V, 
and it is also the weakest one, It seems that this shoreline 
has been submerged after its formation, washed out and then 
covered by silt. The strongest one is No. VI, and along at 


least one-half of the length of the Norwich moraine it marks 
the boundary between thicker silt deposits (1 to 4 feet) below 
Mand a relavively thin silt (0 to, 2.feet). above it, 

Thus -the. conclusion could’ be drawn, that, after 
the lowest shoreline of Lake Maumee (V) was formed, the lake 
level rose to the next higher level (VI), which is 18 to 20 
feet above the level V, and the lower shoreline V became cover- 
ed by lacustrine deposits. 

Comparison with Lake Maumee beaches at other 
places in the Great Lakes area (F. Leveret and F.B, Taylor, 


1915, pages 322, 397) indicates that: 
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(1) The higher levels (VII-X) of the Aylmer- 
Brownsville area belong to the end of the 
first stage of Lake Maumee (Lake Maumee 1). 


(2) The lowest level (V) belongs to the second 
stage (Lake Maumee IT), 


(3) The level VI belongs to the third stage 
(lake Maumee uit i, 


As beach levels of the second stage, though 
fragmentary, are found along the Tillsonburg moraine south 
and south-west of Summers! Corners, the ice must already have 
meureaved Prom it. 


(c) Deltaic Shoreline and Spillway Deposits of the Lake 


ee 


Arkona Time 

As already mentioned in the preceding chapter, 
the clay and silt deposits of Lake Maumee are covered by sand 
and gravel below the highest waterline of Lake Arkona time 
(Map 1). The Aylmer-Brownsville depression was occupied 
by a wide spillway at that time, carrying a strong meltwater 
stream, which discharged into Lake Arkona at Aylmer. Three 
shoreline and spillway bank levels, probably belonging to the 
Lake Arkona time, are observed along the Aylmer-Brownsville 
depression (I-III, Map 1; and Photographs 19-23). They 
have a steeper tilting than the shorelines of the Lake Maumee 
or Lake Whittlesey, particularly in the north-east part of the 
area, because, being stream banks (spillway banks) there, they 
were above the actual level of Lake Arkona, In some places 
Lake Arkona shorelines are covered by later sand deposits, which 
may belong to the Lake Warren time (pages 30-31). 

In the mouths of smaller creeks, which discharged 
in this wide spillway, sandy loam or even loamy gravel was de- 
posited, e.g., sandy loam just east of the airport or 1% miles 
south-east of Springfield, and gravel 25 miles east. of Spring- 
field and 1-1/Smilesunorth of Aylmer. 

As these gravel deposits have some economic 
Value; characteristic profile sections and brief descriptions 


of them will be given: 
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(1) Deltaic gravel deposits at the mouth of a 

drainage depression about one and one-third miles north of 
Aylmer, on both sides of Highway No. 73 along the road between 
Concessions VIII and IX, along or just above the highest Lake 
Arkona shoreline. Gravel deposits are covered by a thin veneer 
of Lake Whittlesey lacustrine stratified silt and sand or they 
are partly eroded (in depressions) by the same creek which was 
in the drainage depression during the Lake Whittlesey time or 
later. A typical exposure is in a road-side ditch 1,800 feet 
east from Highway 73 (No, 58): 

L feet stratified sand (Lake Whittlesey) 

s foot coarse gravel (Lake Arkona beach) 

more than = foot ~ till 

A gravelly mound, about six feet high (erosional 
remnant of the deltaic deposits) about a thousand feet north- 
west from the intersection of Highways No. 3 and No, 73 has 
the following profile: 

1 foot - sand with pebbles (Lake Whittlesey) 


more than 2 feet - coarse sand and stones, very hard to 
dig (Lake Arkona) 


Two abandoned gravel pits are on this delta (Map 1) 

(2) Deltaic gravel deposits at the mouth of a creek 
about two and one-half miles east of Springfield (Map 1) along 
Ome of the lower shorelines of Lake Arkona (No, 805). They 
appear in a fan-like terrace just below the shoreline, with 
ne old gravel pit, where gravel has been taken for the Spring- 
field school. Maximal thickness of gravel is more than nine 
feet. 

The main bed of the spillway is filled mostly 
with sand, with increasing thickness in the south-west direc- 
Sion (up to b-25 feet). Thisisand hasi eiskightivadmixture. of 
silt and pebbles, 

Larger amounts of gravel can be found in the 
upper part of the spillway, along its axis, between Glencolin 
and Brownsville Station (Map 1). ‘The gravel is up to eight 
feet thick, covered by a.couple of feet of sand and underlain 


by sand in some places, It is coarser at the north-east end 
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BES, on 
of the strip, because the stream, which deposited it, came from 
the north-east. The thickness of the gravel and its coarse- 
ness are shown by the exposure in gravel pits along a north- 
east - south-west line. The first and largest gravel pit, 


Watter's (Photograph 11), near the north-east end of the gravel 


? 


area, is on Concession XI, Lot 24, Dereham Township, just north 


? 
of the road between Concessions XI and XII. Its profile section 
shows: 


2-5 feet sand 
about 8 feet coarse gravel and water 


The next one (abandoned) is about 5,000 feet farther south with: 
2 feet sand with pebbles 
o=l feet gravel and gravelly sand 
2 feet stratified sand 
About two miles farther south-west there are three abandoned 
gravel pits, two miles north-east of Glencolin, on Concession IX, 


Lots 27 and 28, Malahide Township, with 


2 feet sand 
6 feet fine gravel, interbedded by coarse sand. 


Farther south-west, gravel or gravelly sand is reported in only 
one well (No. 136) just south-west of the Glencolin corner, 
having the following profile: 

4 feet sand 

8 feet gravel 

deeper clay 
It too may be a shoreline deposit. 

Spillway banks, along the three probable spill- 
way levels of the Lake Arkona time, (shorelines I-III) show 
mostly accumulations of sand, particularly along banks of the 
lower stages. Along these sand banks, thin layers of black 
humous sand and loam are found, e.g.: 

a cot eee VIII, Lot 12, Malahide Township, 4,400 feet 
north-east from the intersection of Highways No. 73 and No. 4, 


on the north side of the spillway below the bank (No. 446): 


wr 


foot - lacustrine clay with some pebbles 
(Lake Whittlesey?) 

foot - dark gray humousloam with water, soft 
(Lake Arkona?) 

foot - heavy clay (Lake Maumee?) 

foot = still 
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b Concession X, Lot 26, Malahide Township, 1-2/3 miles 
south-east from Springfield, on the north shore of the spill- 


way (No. 734): 


So feet - sand (spillway levee) 
= foot -— black humous sand ) Lake Arkona 
le foot = silty uclay, more silty atthe, top 


(Lake Maumee?) 

(eo Concession VII, Lot 19, Malahide Township, 2,000 feet 
west-north-west from Sumuers! Corners, south side of the spill- 
way on the slope (No, 1150): 
feet - humous sand ) 
foot - soft sand ) Lake Arkona) 


foot - lacustrine clay, heavy (Lake Maumee) 
foot - till 


wiHWIH4E? A 


These loamy or sandy layers with organic remains 
may indicate a relative abundance of vegetation during the Lake 
Arkona time. 

Large gravel deposits along the shoreline are 
found in the south-west corner of the mapped area (Concession V, 
Lot 7, Malahide Township), where a gravel spit was formed at 
the west end of a peninsula (a part of the ridge of the Tillson- 
burg moraine), Large gravel pits are operated in this spit, 
though the graveleis not very thick, A);typical exposure is’ in 
the north-west pit: 

L-6 feet dune sand 

6-12 feet fine gravel with pebbles 

(bottom of ithe) pis) 

l foot. ‘coarse sand 

more than 1 foot fine sand 

Guihevrlitsiweliies JUsE south irom ther gravel pit 
(Concession V, Lot 7, Malahide Township) has the following log: 

o feet soil 

1O feet gravel 
19 feet sand 

The greatest part of this spit has been exploited. 

Some smaller gravel deposits are found along the shore of Lake 


Arkona or the banks of the corresponding spillway in other 


places, but without great practical importance, 
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(d) Lake Whittlesey Deposits 
After the Lake Arkona time the level: of the 


glacial lake rose again, and a wider area was covered by it 
during the Lake Whittlesey stage than during the Lake Arkona 
time’ (Map 1). Only the very north-east part of the 
Aylmer-Brownsville depression was wider during the Lake Arkona 
time, because tne large amount of meltwater, pouring along the 
spillway from the north-east, was at a higher level there than 
the actual Lake Arkona, 

During the Lake Whittlesey time even the great- 
er part of the Tillsonburg moraine was submerged, and only the 
highest parts of it were above the lake level, like islands, 
This row of islands separated the Aylmer-Brownsville depression 
from the open lake (Photographs 15 and 16). No thick lacustrine 
deposits of this time are encountered in the depression, perhaps 
due to lack of a strong north-east stream (which existed during 
the Arkona time), separation from the open lake, and the shallow 
ness of the water. Depth of water in the depression may have 
been 65 to 60 feet In its’ deevest ‘part. 

The upper silt and loam cover along the north- 
iNest Side of Che depression was laid down during this time, due 
to the existence of smaller creeks along the Norwich moraine 
(see the descriptions of exposures listed on pages 20-26), 

Clay and silt just below the Lake Whittlesey 
shoreline is found more along the Tillsonburg moraine, and more 
wOwards.the open lake, esg., Concession X, Lots 31 and 32, 
Malahide Township, about three miles south-east from Springfield 
(No. 695): 

1 foot lacustrine silty clay, plastic); 4, 
1 foot lacustrine silt ) 
terToon Pineleand. (uake Arkona? } 


1s foot heavy lacustrine clay with concretions at the 
bottom (Lake Maumee?) 


e Whittlesey 


or 1,600 feet north of this auger hole, at a lower level 
(No. 693): 
foot silt (Lake Whittlesey?) 


foot silty sand (Lake Arkona?) 
foot heavy lacustrine clay (Lake Maumee?) 


pao ps 


nh 


eh oak an ostehin » ‘ 
oh ban sb agih 380% ‘yA 


Youutsorte stali@ a 


‘a o +) ae Yo ae reegenige acre nah 


ae LPs ie fh Bed a vee - te 
ay SPS eek oka gua! qahiw ey Nosee TOD oL Liv eee riat 
a _ . a 
wart otis sere; is ese eg 3s gems Lom Th daSCOme OB TSL. Gas oasaged 
a 2 ss an ; ~% Ley ure optck ns ruiy vif a . eer te ee 
fHest atass Le yal “tonne Ny ta, PERE eater De wi MGT Ae 
| - 5; neo f ) . ah 
- dea ne - f ae 
 penaedk soil Ceusog 
7 be q * _ 
edna cet Have amie voreisstity ot sid aanetod 


A 7 ; 
2 FTO. VES Las toayn P Pw VERE POR, Say 


‘ e 
sesh “4 oy mi ery +} i ze » } Fe ioe ny ‘ oS 
‘ avy 7% Sak eee me eS othe. i f 
1 
* . 7 oe’ . «£ J ct ¢ Z , { = hat 
ale —) ae) t 2 eh Or gts ae! Pigs aay f Ke Et? fx ¢-£ 
Pa hy Sees 1) Th Oar ei 1. ae ay e feo) b OS oe VOR i eee i, Ae OP i iy 2 pore 
i 
ae ee v4 ant ae oe cys y seh b n look ri Pye Pee on 
4 
e Y ' rm 4 ! y r , 
~ ~ « i? ~ ” 
fis ae vi » i a | at ao Prag’ Rat So Pa By ey 
7 
w ~ 
fe oes b ee b pay ay ot hi giny 4 e 
a brs Ma =| 4s ’ i En S rn é oa ia” wk A i Pe a 14 
e Pe iL » SPAS week a 8 RE ws tia = YU = OPT eal Ae SE, ae 
¢ = 
Goat t , / P ae 
dl \ sy Ce 7. Fa i ied % ve ¥ 7 
AN ‘ ay 0 a OR" a LS » Rebs. a bat iat t ae (a4 
. 
. ai we eis ‘ uh ec as > 
YRS Vii MO CRBS Teo ’ 1d far 
trig ter Nery AS 7 
es » Loo J af tigi h 
aie I lite at Sale ‘ rc - ; ‘ 
ve Rey ie, giat Le “avo at i a Wh of ul j 
. é 
sere: i PO : H tor “ee? F TE ou aoe W (tty oy 
‘ ae . 
A 
> se > 
3 bai ee ee et 5 al ae a jh 
eay * t 
¢ ; a a BB f Sete 
+ 
5 t es 5st, ek ee «l x - 5 re 
4 hg ¥ i. 4 
Ce as wk wd by : Bee A hd SA ; 
7 i _ ~ r Po rr oF rei 
s he te f me 9 f y 
ON Crh eT, Sy ih. Bot LEE SN eS 2 Tar ih hal at Se j 
4 7 
fi 
i= 7 We or ‘ 
’ ‘ ’ 4 eet) Pe O82 na 
) : an it4it an wh e ‘ ie pi a , ®, et 
: 
MI 
t F ag One 7 * Avy a 4 ~ ory ant dn 5, > 
ep eae! Ee.” a a. 4 oes oP A ae ci kat Pe a pnt 
° 
“, > : 
G 
g 
ret 
(| P 
ig : 
§ t ie 
- mma? * £ + > " . 
eat tie Batt yh Siew gio aes WE KD) Maree es 
> GOSo LS Ee give AP ’ : : 
. P i ee * eae 2 
‘i e 
i“ lee eat 4 ba > ~ 
i F q a . wr ij ay 4 
. * ¢ ’ 
* wa wee « > if ° 4 rid, go. 
en. 26 SraLIoiones LUCwW. Yelm GAL Teas 
ag H ss ~ Ca fi at . 
“ ‘ wl 
. hy meee CAN St ‘ 


eel are Ava, te Saget st ( Suerage 


" ae. borers eee A hal} bass 
| 09 sont ® RO SHI esos 
in 7 ; uy : a@ ar f 

ved : eve Kdgnt aa, » 
yaa Tw ps . (ca ae Cer ae 5 


an DER ms 


Farther south-west the Lake Whittlesey clay is 
Covered by wand again, ¢,g., north and west of Summers! Corners, 
either during the lowering of the Lake Whittlesey level or 
later during the meandering of creeks, particularly during the 
Lake Warren time, and partly due to wind action. In some places 
it is difficult to tell whether these clay beds between two 
sand layers are of Lake Maumee or Lake Whittlescy age. 

No extensive lacustrine deposits on top of the 
Lake Arkona deltaic sands are found in the central part of 
the Aylmer-Brownsville depression, However, there are some 
smaller clay deposits on top of the Lake Arkona deltaic sands, 
ese., Just’ north-east and north from the intersection of .the 
Concessions VIII-IX road and Lots 25-26 road, Malahide Township. 
The profile section No. 596 north-east from the corner is as 
follows: 
Poot-2 fect lacustrine: clayey silt and isilty clay: 

becoming more clayey with increase of 


thickness (Lake Whittlesey) 
Eoetve(sand Lake, Arona )' 


ra) io 


~~ 


It may be that a great part of the thin deposits 
of Lake Whittlesey time along the central part of the Aylmer- 
Brownsville area was croded by meandering creeks, 

On the extreme south-west island along the 
Tittsonburgs moraine) isouth-west of Summers! Corners, (sand covers 
the ridge above and along the Lake Whittlesey shoreline, with 
accumulation of gravel at Summers! Corners along Highway No, 3 
(beach deposits below the waterline, probably combined with 
Lake Arkona beach deposits). 

These sand deposits are mostly without pebbles 
and may be regarded as beach sands and windblown sands above the 
water level, deposited during the Lake Whittlesey time or even 
beginning with the Lake Maumee time and partly redeposited 
Tater, even Areas the Lake Whittlesey stage, 

The above-mentioned gravel deposits at Summers! 
Corners are only a few feet thick, and they have been exploited 
in a shallow gravel pit’ just west of Summers’ Corners, The pit 
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is no longer used. The following material is exposed in it 
(No. 391): 


2 feet sand 
4 feet fine gravel and pebbles, 


Smaller gravel deposits are found along the Lake 
Whittlesey shoreline in many places (Map 1). 

Two or even three Lake Whittlesey shorelines 
(Photographs 17 and 18) can be observed along the south side 
prvche depression, and one: along the north side, Their tilting 
north-east is similar to that of the lower three shorelines 
of Lake Maumee, 

A wide mouth of a drainage depression existed 
north-east of Springfield, Thus no sharp shorelines of either 
Lake Whittlesey or Lake Arkona time can be found there. 
However, gravelly sand is found at the water level of that time 
Peseeverol noLaces “ buL Very forven- 1b) 1s) covered) by silt or 
silty sand, e.g., about 6,000 feet east-north-east from Spring- 
field, on the Lot 3/4 road, Concession XII, South Dorchester 
Township (No. 849): 

1 : ; 
eee ee acs yilhake Bectlooey’ 

a foot - silt and pebbles (Lake Maumee) 

Sr LOou Sob 

The silt on the top of sand and gravel may have 
been deposited by the creek during floods, because the creek 
depression is very wide, | 

Farther north-east, both Lake Whittlesey and 
Lake Arkona higher shorelines are running at the same elevation, 
at the road between Concessions XI and XII, South Dorchester 
Township, in Lots 1 and 2, Sandy and gravelly deposits also 
with silty cover are found there, e.g., (No. 882): 

= foot — sandy silt’ with pebbles )(Lake Arkona and 
le foot. — sandy gravel ) Lake Whittlesey?) 
1 foot — yellow stratified silt (Lake Maumee?) 

Farther east the Lake Whittlesey shoreline is 
below the Lake Arkona spillway bank, 

in the area between Seville and Corinth, just 
south-east from its south-east shoreline along the Tillsonburg 


moraine, no deposits of Lake Whittlesey time are found. The top 
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of the till is exposed at the surface there, in some places 
with scattered stones, washed out of the very clayey till. That 
may be due to wave action along the shore of the cpen lake, 
(e) Younger Deposits than Lake Whittlesey 

After the lowering of the lake level of Lake 
Whittlesey our area became land, The surface deposits were 
exposed to erosional processes and were partly removed, partly 
redeposited, 

As the highest level of Lake Warren (one of the 
next relatively long stages after Lake Whittlesey) was only 
about 15 to 30 feet below the Lake Arkona beaches in our area 
(F, Leverett and F,B. Taylor, 1915, page 397, and plate 18), 
the south-west end of the Aylmer-Brownsville depression with 
its elevation about 750 feet above sea level may have been near 
the highest level of Lake Warren, That means that the upper 
part of the sand deposits, e.g., those covering the Lake 
Whittlesey clay and silt in the profile shown in Fig. 1, in 
the area south-west from Glencolin, may be deltaic deposits 
of the Lake Warren time, The widely branching pattern of 
valley-like depressions, particularly in the area south of 
Aylmer, supports’ this assumption, because it is characteristic 
for deltaic regions, Creeks of the Lake Warren time probably 
used the same depressions in higher areas as during the previous 
ages, Thus a combination of creek banks and terraces in the 
highest parts of the depression should be expected, with the 
Lake Warren drainage pattern following particularly the Lake 
Arkona drainage pattern, which was the lowest one from the 
previous time, 

The dry and warm boreal climate probably started 
around the Lake Warren time or just after it. It was favour- 
able for the formation of dunes both along the drainage pattern 
of the Lake Warren time and on sand deposits of higher levels, 
Thus the low dunes (up to 10-30 feet high), which can be seen 
along the Lake Arkona waterlines along the south boundary of 


the Aylmer-Brownsville depression, were not formed during the 
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Lake Arkona time, but later, during or after Lake Narren time, 
The flat deltaic deposits of both Lake Warren and Lake Arkona 
time, where exposed at the surface, were reworked in slightly 
Undievang Landscape, ¢.e,,,south of Aylmer, Sand found in 
dunes is more evenly grained than in typical deltaic deposits. 

Later, when the low drainage depressions became 
covered by thick vegetation due to lowering of the lake levels, 
muck and peat started to accumulate there. Terraces in creek 
valleys became covered by silt, sand, loam, and organic remains, 
particularly during flood time, thus accumulating 1 to 6 feet 


Soeloony eal lovialmaterael (i botbomland") particularly along 


Catfish Creek and Bradley Creek, 
Freshwater lime may have been deposited in wet 
places where springs with calcareous water discharged. Only 
one small deposit (some tens of feet wide) was found in the 
mapped area, about 4,200 feet east-south-east from Glencolin 
(Concession VIII, north half of Lot 24, Malahide Township, 
1,900 feet south of the Concessions VIII-IX road). It showed 
Prey olblowine Drotu.e, in, abeicentral part (Noy. 562): 
emilee vegies beet 
es )f00t —- White and’ soft freshwater lime or "marl" 
1 foot - sand 
Soil erosion:along slopes, particularly in 
moraines, caused exposure of till in depressions and accumula- 


tion of silt at a lower elevation, often on the top of the flat 


peach.terraces,. 
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CHAPTER 5 
GEOLOGICAL HISTORY OF THE AYLNER-BROWNSVILLA AREA 
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LURING THE LATE WISCONSIN Cage 
AND AFTER THE RETREAT OF WISCONSIN ICE 


The recent studies of stratigraphy of the Wis- 
consin glacial age reveal that during the Tazewell-Cary inter-~ 
stadial time many areas in the United States were uncovered by 
ice due to a prolonged retreat of the ice-sheet (R.F. Flint, 
1950, pages 32-53; G.M, Richmond, 1950, page 69). Thus, 
based upon the stratigraphic evidences discussed in the previous 
chapter, the upper half of the lower till is assumed to be the 
Tazewell and Pre-Tazewell deposit, 

During the Tazewell-Cary interstadial the ice- 
sheet retreated from our area in an east direction, and 
lacustrine and fluviatile deposits, found between the lower and 
the upper till, were deposited during this time. This inter- 
stadial probably corresponds to the "first stage of retreat", 
when "the ice fronts withdrew an unknown distance to uncover 
a large area of the upland of southwestern Ontario" (L.F.Chapman 
and D,F. Putnam, 1949, page 29). 

During the beginning of the Cary substage the 
ice re-advanced again from the south-east, and the Lake Erie 
lobe, having picked up lacustrine clay from the lake bottom 
which had formed in the Lake Erie depression, spread the clayey 
upper till over our area and farther north-west up to London. 

Then the ice retreated towards the Lake Erie 
basin again, forming recessional moraines along lines where the 
ice margin either stopped or oscillated for a while, 

Thus the retreating ice stopped along the north- 
west and north margin of the Aylmer-Brownsville area for some 
time, accumulating the Norwich moraine there. 

Then it retreated from our area completely ina 
south-east direction due to fast melting from the top of the 
ice-sheet, and our area became covered by the glacial Lake 
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After about twenty years the Lake Erie ice lobe 
re-advanced up to the south-east boundary of our area, forming 
the Tillsonburg moraine; folding the pre-existing deposits and 
overriding them down to the north-west foot of the moraine. 
Then it retreated towards the south-east again, for the last 
time. While the Tillsonburg moraine was being formed, the 
Lake Maumee level, though fluctuating, reached up to the crest 
of the newly formed moraine or even above it, Silt was de- 
posited in Lake Maumee along the north-west side of the mapped 
area, up to the top of the Norwich moraine. Varved clay and 
Silt were laid down farther south-east, and a part of these 
deposits was overridden by the re-advancing ice in the area of 
the Tillsonburg moraine and south-east from it. 

The relatively smooth surface of both the Norwich 
and Tillsonburg moraines and lacustrine deposits on their top 
indicate their formation below water, That means that the ice 
margin was in the lake, forming its south-east shore at that 
time, The greatest depth of the glacial Lake Maumee at its 
highest stage in the Aylmer-Brownsville depression may have 
been about 140-150 feet at its lower south-west end. 

Because of the rapid changes of the lake level 
(ac least six levels in our area)'and the short time of their 
existence, no beach deposits worth mentioning are left along 
the Lake Maumee shores. 

The Lake Arkona time follows with a lowering of 
the lake level, so that only the south-west part of the Aylmer- 
Brownsville depression was occupied by the lake. A strong 
meltwater stream discharged into this embayment between the 
Tillsonburg and Norwich moraines, coming from the north-east. 
It deposited sand and gravel along the bottom of the Aylmer- 
Brownsville depression and along at least three shorelines and 
spillway banks of this time, A strong gravel spit was formed 
at the end of the peninsula of the Tillsonburg moraine in the 


south-west corner of the mapped area, 
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Organic remains along shores and banks of Lake 
Arkona, and of the spillway discharging into it, probably be- 
long to the Cary-Mankato interstadial, corresponding to the 
Two Creeks interstadial in north-east Wisconsin, which, accord- 
ing to the report presented by R.F, Flint at the 1950 annual 
meeting of the Geological Society of America, in Washington 
on November 18, 1950, was about 11,400 years ago. 

At the beginning of the next (Mankato) substage, 
the lake level rose again, and this stage of glacial lakes is 
called Lake Whittlesey. Its shorelines are higher than those 
of the previous time in our area with the exception of the 
spillway banks around Brownsville and Delmer, Lake waters 
covered the Aylmer-Brownsville depression and the greater part 
of the Tillsonburg moraine, The highest parts of that moraine 
formed a row of islands between the open lake and the pro- 
tected Aylmer-Brownsvillé depression. The upper lacustrine silt 
along the north-west side of the depression was deposited 
during this time below the Lake Whittlesey shoreline; and there 
were some sandy and gravelly deposits along the shoreline, 
interrupted deposits of silty clay of this time, laid down on 
the deltaic sands of Lake Arkona, are found farther to the 
south-east, towards the Tillsonburg moraine. As a result of 
wave action along the open lake, the south-east side of this 
moraine between Seville and Corinth is without any lacustrine 
deposits overlying till, 

After the Lake Whittlesey time the lake levels 
lowered for about 75 feet during the Lake Wayne time, and the 
entire mapped area became land. 

Soon the level of glacial lakes rose again, 
during the Lake Warren time, reaching a level about 15 to 30 
feet below the level of Lake Arkona, The lower south-west 
part of the Aylmer-Brownsville depression was close to this 
Yevel and received a cover of deltaic sands, carried by the 


creeks from the north-east and north, on top of Lake Whittlesey 
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clay deposits. A braided drainage pattern developed in this 
low area south and south-east from Aylmer, 

During the subsequent lowering of the lakes 
down to the present level, terraces were cut along creeks and 
alluvial deposits were laid down on them, forming the bottom- 
land, The exposed sandy deltaic deposits of different ages 
were reworked by wind in dune ridges along the ancient shore- 
Lines and in an undulating relief in plains. 

The poorly drained depressions of the braided 
drainage pattern of Lake Arkona and Lake Warren gradually 
became filied with muck and decomposed peat. 

Lopes of end moraines, exposed to soil erosion, 
became partiy stripped of the cover of the lacustrine silt, 
and it was carried down to lower levels and deposited for the 
most part on flat terraces or in the lowest depressions, Along 
the slopes, the highest parts still have their original cover, 


while the depressions expose the underlying till. 
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TABLE I 


STRATIGRAPHICAL TABLE OF PLEISTOCENE DEPOSITS 
IN THE AYLMER-BROWNSVILLE AREA 


Recent Formation of dunes, lower ter- 
- Post- races in creek valleys, bottom- 
Lake lands; accumulation of muck, 
Warren peat and fresh-water lime in 
depressions, soil erosion 


Mankato Lake \ Delvaicusand depositvs® inthe 
Substage Warren south-west part of the Aylmer- 
Brownsville depression 


Lake Wayne? 

Raising of lake level; the 
Lake upper silt. and clay’ deposits, 
Whittlesey sandy and gravelly shorelines 


Two Creeks Lowering of lake level; sandy and sravelly 

Interstadial deltaic and spillway deposits; sand and gravel 

= Lake Arkona |jalong, shorelines and spillway banks, with 
organic remains 


5 ~ Lake iiaumee III with rising of lake level - 
final retreat of the Lake Erie ice lobe 


i ~ Lake Maumee II with lowering of lake level, 
re-advance of ice and formation of the Till- 
sonburg moraine, deposits of the upper part 
of thel upper ti llein this) moraine 


Cary & - knd of Lake Maumee I with changing lake 
Substage = levels, vrobably lowering of them; (retreat 
Lake Maumee of the ice from the Aylmer-Brownsville area, 


deposition of the upper till with varved clay 
end feo ihOrne Op ck. Wie 


2 - Retreat of the Lake Erie ice lobe down to 
the Norwich moraine, and formation of the 
moraine; the Aylmer-Brownsville area still 
covered by ice 


1 - Re-advance of the Lake Erie ice lobe and 
covering of the entire area 


Tazewell- Ice retreat, deposition of lacustrine silt and 
Cary fluviatile sand and gravel (found between the 
Interstadial upper and lower till 


Tazewell and Deposition of the younger subhorizon of the 


Towan lower till: ice margin surrounded by lake 

Substages 

Sangoman The interglacial Lake Erie with a shoreline at 

Interglacial | Aylmer; (the alluvial clay deposits with wood 
remains, at the Aylmer Station, probably of 
this age) 


eons ae 


Pre-Wisconsin | The older horizon of the lower till with inter- 
Ice Ages and stadial and possible interglacial stratified 
Interglacials | deposits 
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CHAPTER 6 
GROUND-WATER HORIZONS 
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Water which fills ail openings in rocks below 
the earth's surface is called ground water. If these openings, 
particularly pore spaces, are sufficiently wide, water can flow 
continuously, though slowly, through them from higher to lower 
elevations. The top of such a wide water body underground is 
called the water table. Where it reaches the earth's surface, 
springs may develop, 

The main source of ground water is precipita- 
tion of rain. and snow, The amount of yearly precipitation in our 
areais about 35 inches, A part of the rainwater and water from 
melting snow runs off along the earth's surface towards creeks 
and is carried by them down to the lake, a part evaporates, 
and only the remaining part percolates into the ground, 

W.C. Curd (1923) calculates that run~off in the London, Ontario, 
area is about 40 per cent of the annual precipitation, evapora- 
Pion) ts panouner,10,per, cent, and only. 20, per ;cent. pereolates 
oO pLne round, forming eroundwater, Jt, .Caley, [ih., Clark 
and E,B. Owen (1948, page 4) estimate an even lower proportion 
(10 per cent) for percolatién into the ground in York County, 
Ontario. They show, however, in the same paper, that this 
quantity is sufficient for recharge of ground water in rural 
areas, 

The intake area for the uppermost, non-~artesian 
ground-water horizon is the local Aylmer-Brownsville area, 
while the intake for the artesian horizons is mostly the high 
land in the north and north-east, 

As different geological formations are of 
different permeability, ground water is not evenly distributed, 
but is concentrated in rocks with a larger amount of pore space 
Whee 1S more important -— it’ can flow only if these pore spaces 
are sufficiently large, as it is in the so-called permeable 


POUKS, ese., gravel, Safic tractured limestone...even sandy ‘till, 
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ST 
and silt. If the rock has pore spaces too small, like heavy 
clay and till it is practically impermeable, 

Thus ground water is separated by these im- 
permeable layers into several horizons, These horizons may 
have interruptions in their extent in a lateral direction as 
a result of the thinning-out of beds of pervious material or 
of a change in the diameter of pore spaces in them, However, 
they.never form narrow ground-water "streams" or "veins" in 
our area, as is believed by some people. 

The uppermost ground-water horizon, lying 
above an impermeable bed (the upper till) is characterized by 
a free water table, and is non-artesian, 

All other ground-water horizons in our area, 
filling the entire space between tilted impervious layers, are 
under hydrostatic pressure, If a well pierces the aquifer, 
tne .enound water,’ being under, pressune,, rises, in the well, 
either above the earth's surface (flowing artesian well) or to 
some level below it (non-flowing artesian well). A surface, 
eonnecting water Jevels in) all artesian wells,):is, called the 
pressure surface or piezometric surface, In our area the 
piezometric surface of artesian water is mostly below the 
ground-water table, except in the area with flowing wells 
south of Springfield, and along the north slope of the Aylmer- 
Brownsville depression around Brownsville (Fig. 5). 

Well logs and geological studies (see the 
stratigraphy and structure, pages 11 - 31) reveal at least 
five ground-water horizons in the pleistocene deposits of the 
Aylmer-Brownsville area, yielding mostly fresh water: 

(a) The non-artesian ground water (called surface 
water by many farmers) in the late glacial and 
post-glacial deposits (Chapter 4, Section 4), 


(b) A local horizon of artesian water in the upper 
till along the Tillsonburg moraine, 
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(c) The upper main (first) artesian ground water 
in the youngest subhorizon of the lower till 
and in the interstadial deposits between the. 
lower and the upper till (Chapter 4, 

Sections 1 and:2), 

(d) The second artesian ground-water horizon near 
the top of the theoretical boundary between 
the older and the younger sub-horizon of the 
lower till, partly in the older subhorizon 
(Chapter 4, Section 1). 

(e) The artesian ground water at the bottom of the 
pleistocene deposits and in the upper part of 
the bedrock; this last horizon has more sulphur 
waten than, thepfarst: four, pbecause its on, the 
boundary with sulphur water underneath it. 

Most of the artesian horizons in pleistocene 
deposits of our area, having about the same piezometric sur- 
face, are interconnected, probably in the north and even out- 
side of our area, Thus the two upper artesian ground-water 
horizons may be connected north of Springfield, where a 
structural anticline of the second artesian aquifer is cut by 
the subsequent glacial advance, and thus connected with the 
first aquifer in the overlying deposits. 

The piezometric surface of that artesian water 
which comes from the top of the bedrock very often differs 
from that of overlying horizons, indicating a poor or even 
no connection between them, 

It is to be noted that most conclusions regard- 
ing ground-water conditions in the Aylmer-Brownsville area are 
based upon information from farmers, with a lesser amount 
received from the Town of Aylmer, International Water Supply 
Limited, London, Ontario, several gas companies; the well- 
G7tirer Mr iy Nickern yy the hiClAh. airport: at Sprinetield, etc. 
The depth of dug wells and their water level was measured, if 
possible, Unfortunately many farmers did not remember all the 
data regarding their wells; depth of water or well was found in 
several cases to be exaggerated. Some drillers of gas wells 


confessed that they were not much interested in the pleistocene 


deposits, as they were required to give a detailed report only 
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on the bedrock; thus their data on pleistocene strata were 
not always accurate, In some deep wells it seems that the 
drillers penetrated the upper ground-water horizons without 
recording them, 

All these facts and others made necessary a 
very careful evaluation of the well data, and some records 
had to be discarded, 

The total number of wells reported in the 
summary of well data (Table II) should be greater than 511 by 
at least 10 per cent because some farmers were not at home 
when their farms were visited, or they did not report their 


abandoned or dry wells or wells which were out in the pasture. 


2, The Non-Artesian Ground Water 

The non-artesian ground water is confined mostly 
to the shallow pervious deltaic and lacustrine deposits on top 
of the upper till, particularly in the Aylmer-Brownsville de- 
pression. Thus most wells receiving water from this horizon 
are located in this depression, their majority in its south- 
west part where the sandy deposits are thickest. 

The thickness of the surface aquifer varies 
from about 1 to 30 feet. The depth of wells which depend 
moon this ground-water horizon is 6 to 30 feet. ‘About 40 per 
cent of all recorded wells and springs of the Aylmer-Brownsville 
area receive their water from this non-artesian ground-water 
horizon. As the wells are shallow, more than half of them 
are equipped with hand pumps. 

Where the aquifer is thin, wells are dug into 
Sill, and water flows or percolates' into them from the surface 
eoutler-) particularly during rainy seasons’ or’ when snow melts, 
In dry seasons these wells lose most of their water and may 
become completely dry. Thus in the area about two miles north 
of Aylmer the water level fluctuates from 4 - 7 feet below the 
earth's surface down to about 22-30 feet, completely drying 


out in dry summers or autumns, as in 1949, 
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Most of the non-permanent wells, which con- 


’ 
stitute 5 per cent or more of the total number of wells, belong 
Cools £6rOuUp.s 

In the central part of the Aylmer-Brownsville 
depression, wells which use this ground-water horizon, are dug 
Snemerely driven into the ‘aquifer or down to the till but not 
into it, They yield sufficient water for farm use, parti- 
cularly where the aquifer is coarse sand or gravel. The driven 
wells ("sandpoints") are not satisfactory in the extreme south- 
west part of the depression, e.2., Conceeeien Veo ul. 
Malahide Township, because the sand becomes too fine-grained 
there and enters the openings of the screens, 

Water of this horizon is mostly hard, It may 
become contaminated bacteriologically by surface seepage from 
barns and cesspools or simple seepage of surface water, 

Pier SonbunseMora ine FOr Ks 

As has been already mentioned in Chapter 4, the 
upper till of the Aylmer-Brownsville area is massive without 
Pivetcalaved Havers’ ol! stravatied material, -with ther: exception 
Solysor tne liltsonbure moraine (pages 177 and. 33). “The aquifer 
in the upper till of the Tiilsonburg moraine is a thin inter- 
calated horizon of varved clay and silt, and thus cannot yield 
too large an amount of water, It seems that it has some 
connection with the deeper artesian horizons, because the 
Tel isonbure moraine is too small “to collect a sufficient amount 
of rain-water for a permanent artesian horizon, and the perm- 
anency Ol it is reported to be good. “Thus there is’a shallow 
well near the very top of the moraine 2~5/6 miles south of 
Aylmer (Concession V, Lot 11, Malahide Township, at Charles 
Woodcroft's farm, 788 feet above sea-level and about 40 feet 
above the surrounding plains) which is reported to be spring- 
fed thus supplying water with artesian pressure, Some of the 


springs around Summers' Corners may also derive from this 
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aquifer, According to the information given by Mr.G. Summers, 
these springs have continued flowing for at least sixty years 
without any change in their yield, indicating: that their 
aquifer has not been influenced by the pumping of the Aylmer 
wells. (The Aylmer wells are 2 to 28 miles north-west from 


Summers' Corners and receive their water from deeper artesian 


aquifers. ) 


4. The First Artesian Grounc-Water Horizon 


In the entire Aylmer~Brownsville area there is 
an extensive artesian ground-water horizon below the upper till, 
Except for the narrow ridge of the Tillsonburg moraine, it is 
the first artesian horizon from the top, 

The aquifer of this artesian horizon is formed 
by the younger subhorizon of the lower till with its lenses 
of gravel and sand and the thin silty interstadial deposits 
Poeroevery cop (Chapcer . oéctions 2 and 3), Thus the 
aquifer cannot be considered as an uninterrupted layer. That 
makes it difficult to construct a contour map which would show 
the top of the aquifer. Well logs and geological investigation 
indicate that there are two principal levels of interconnected 
neuirerse (Pies, =! 7). 

(a) A relatively “poor and often interrupted upper 
~ subhorizon just below the upper till in the lacustrine ‘inter- 
stecatsae deposits, In some places it 1S dry, e¢.g., along 
Gattish Creek south-west of ‘the mapped area (Fig. 8). It feeds 
a certain number of artesian wells around the airport and at 
Springfield. Being poor in water because of the fine-grained, 
Silty material of which it is composed, it is influenced by 
fluctuations in piezometric surface more than the next deeper 
horizon, Thus wells fed by this subhorizon became dry first 
around the airport, due partly to intensive pumping in the 
lower subhorizon, and partly to a general lowering of the 


ground-water table in the whole area, 
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(b) The main subhorizon is in the middle and the 
lower part of the younger subhorizon of the lower till, 
probably consisting of gravelly and sandy lenses in it. The 
aquifer becomes more fine-grained in the western part of the 
area, particularly north-west of a line connecting Aylmer with 
Springfield, The yield of water is smaller there and farmers 
complain that fine sand and silt enter their drilled wells, 

If the main aquifer is not a continuous layer but rather a com- 
bination of lenses (e.g., it does not exist at Aylmer Well No,3a), 
micalvOop Ol «lb 1S NOU as Snooun as 1S ‘indicayed in the protites, 
Pigs. 1 - 7. ‘These profile sections are intended to show 

merely the general outline of the top of this main first artesian 
HoriZon. 

A great number of both drilled and dug wells 
ae fed by this aquifer, among them Aylmer Wells Nos, 1-3, 
the Airport Well, and most of the flowing wells south-east of 
opringfield and at Brownsville, 

Water of the first artesian horizon is relatively 
Sort and suitable for consumption, but it is contaminated by 
sulphur water in several wells (Chapter 7, Section 8), part- 
icularly at Aylmer, where its piezometric surface is lowered 
by pumping and is consequently below the piezometric surface 
of the sulphurous bedrock water, 

As the first artesian aquifer is younger than 
the buried interglacial lakeshore at Aylmer, it drops abruptly 
along it in a south-west direction, becoming both thicker and 
poorer in water below the shore line. The main aquifer of the 
first horizon is at a depth of 147 feet or more south-west of 
this buried shore, while its top is at a depth of $5 to 110 
feet north-east of it (the greatest depth, 110 feet, is below 
the Norwich moraine), Connection between lenses of the aquifer 
seems to be greatly disrupted along the interglacial shoreline, 
thus preventing a continuous flow of water from the intake area 
in the north and north-east towards the south-west. Thus 


several test-holes drilled below the shoreline are completely dry. 
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5. The Second Artesian Ground-Water Horizon 

The second, deeper artesian ground-water horizon 
is encountered by at least 70 drilled wells in the area north- 
east from the buried interglacial Lake Erie shoreline 
(Figs, 1-7). It is\in the older subhorizon of the lower till, 
particularly near the top of this horizon. However, it seems 
to ‘be connected also with lenses in deeper parts of the same 
till horizon, e.g., the well No. 139 (170 feet deep) has been 
influenced by pumping of Aylmer Well No, 3a {one mile west- 
south-west from No. 159), which receives water from the second 
artesian horizon at the depth of $2 feet (Fig, 1). 

The aquifer is mostly gravel or gravelly sand 
with varying thickness (Figs. 1-7). At some places it squeezes 
Sul completely) vesecy wee “ol “Glencolin ‘and north of Aylmer 
Well No. 3. 

| The most productive well of the area, Aylmer 
Well No, Sa, is ted by this aquifer; at seems’ that water flow 
in the aquifer is from north-east towards this well, 

The depth of the top of the main aquifer of the 
second horizon is 80 to 100 feet below the surface. Its water is 
relatively soft, and there is only one report of its contami- 


nation by H25, though it is deeper than the first artesian 


aquifer and H25 comes from the bedrock, 


6, Artesian Ground-‘Jater Along the Top of Bedrock 
The next deeper ground-water horizon is in 
ervavel von top ofthe cedrock ard. in the bedrock itself. it 
has fresh water principally, but, as soon as the wells are 
pumped intensively, sulphurous water invades from underneath, 
and thus more than half of the producing wells from this 
horizon have sulphurous water (Chapter -7)% 
The piezometric surface of this horizon differs 
from that of the previous eons in several cases Figs, 1-7). 
It is not as regular as.the piezometric surface of overlying 


horizons, and shows changes even within short distances. 
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This ground-water horizon feeds,: for example, 
the Carnation Company wells at Springfield and iore than fifty 
farmers! wells, particularly along the north side of the 
Aylmer-Brownsville depression and along the Norwich moraine. 
It is generally a horizon rich in ground water, though with 


relatively hard water and a tendency to become sulphurous. 


7. ‘Sulphur Water 

The so-called sulphur water contains Ho5, and 
smells like rotten eggs, Such water is not suitable for 
HeuSciold eonsumpt ions. bute it “is used’ for industrial ‘purposes, 
for watering cattle and for irrigation if the amount of Hos 
is not high, Sulphur water with a high HoS content is said to 
possess medicinal value. 

Sulphur water occurs principally underneath 
Cie-arennewaLervain®our-area, ‘It is encountered by nearly 
every) gas°well, either in bedrock or just above it, usually 
aura cepth of 20040600 feat below the surface, Thus the 
bedrock surface may be considered as an approximate boundary 
between the fresh water and the sulphur water underneath it, 
though this boundary is neither regular nor permanent, as will 
be shown in the following diecussion, 

Su pir Wolerviewuncer Antesian pressure j7 and 
Mec rises tovabout,the-same- level’ as*the artesian fresh water 
Or even higher, The artesian pressure, which is relatively 
Ppereeular along. the vopl or the bedrock.” becomes more regular 
at greater depths, 

There is an area at Aylmer where sulphur water 
rises at least twenty feet higher than the artesian fresh 
water. It coincides with the depression in the piezometric 
Tevel ofethe vartesian fresh water (see“also Pie;s*18)., A 
recently drilled gas well (No. 541) on Concession VI, Lot 7, 
Malahide Township, 1-1/5 miles south-west of Aylmer, may be 
mentioned as an example of the relationship between the 


vressure of artesian fresh water and sulphur water at Aylmer, 
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It has encountered the following artesian horizons: 


(a) fresh water at 115 - 158 feet; it rises to 
55 feet below the surface; 


paieesn waver at1Oh 205 feet: dt rises’ bo 
LS feet below the surface; 


Poy sulphur waver avy 275-25) ‘feevir it rises 
to the surface. 


The sulphur water is in gravel just above or 
Pieuie. bedrock, , AS this sulphur water is: under a uhigher 
ertesian pressure than is the fresh water, it may be forced 
into overlying fresh-water horizons if there are pore spaces 
or artificial openings (e.g., old drill-holes) connecting 
them. The beds between the artesian water-bearing horizons 
at Aylmer consist mostly of sandy till, which is relatively 
permeable, particularly if intercalated by lenses of sand and 
gravel and if these layers are either tilted or folded. Studies 
of the geological structure indicate existence of these features 
in the area under investigation. 

Thus it is no wonder that sulphur water. is 
encountered in four wells at Aylmer and north-east of it, even 
in the first artesian horizon which usually carries fresh 
water. These wells are: 


(1) Aylmer Town Well No. 1 on Forest and 
Cedar Streets, 218 feet deep (drilled 1930) 


3 


(2) Aylmer Town Well No. 2 on Maple and New 
Streets, 212 feet deep (drilled 1931) 


(3) Aylmer Town Well No, 3 on Concession VIII, 
Lot 15, Malahide Township, 1/4 mile north 
of C.N.R, 82 feet deep (drilled 1940 
CE Me Oh. Harp ts weld (No Iii}. on Concession. Vi. 
Low 15, Malahide Towiship, 175 feet north 
of Dingle Road, with sulphur water encountered 
at 82 feet (1918), but shut off by deepening 
tie wre Ly ton 2 2 eon. 

Aylmer Well No. 3 had no sulphur water for the 
first.tew deys after it, wes drilled... Hoo appeared at the 
foucshyor Titth day; the. same day when the water level. in 
Clarence Strong's well, 1% miles east-north-east from Well 


No, 3, was lowered 12 feet. That means that the test pumping 


caused such a drawdown in the piezometric surface of fresh 
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albon 
water of the first artesian horizon that sulphur water could 
be forced into this horizon, . It. penetrated to such an extent 
that even now the well is still contaminated by Hp9S. Accord- 
ing to the information given by Mr, S.R. McBrien, Superintendent 
of the Public Utilities Commission of Aylmer, the amount of 
Hos is higher in Well No. 3% than in iWells Nos, 1 and 2. Thus 
it seems that the place of infiltration of the sulphur water 
or HoS gas is closer to Well No, 3, It is probably between 
Well No. 3 and Aylmer, because no traces of H2S5 are encountered 
in water of the same horizon in this vicinity in other direc- 
taons from Well No. 3. It may be along the structural break 
at the buried’ interglacial shoreline (Figs, 1 and 3.} 

According to information given by Mr, H.M.Nelson, 
sulphur water was encountered at a depth of more than 200 feet 
below the surface, when he drilled a new well on his farm in 
1940, north of Dingle Road, about half a mile east from the 
intersection of Highways Nos. 75 and 3 at Aylmer, This water 
rose to about 50 feet below the surface, about 700 feet ahove 
sea level. As the static level of the nearby Town Wells No,2 
(4 mile west-north-west) and No. 1 (2/3 mile west-north-west ) 
is about 623 feet above sea level, it is evident that the 
difference of 77 feet in the artesian pressure between fresh 
water and sulphur water is favourable for the infiltration of 
- sulphur water in overlying fresh water horizons, 

No new artesian wells, taking fresh water or 
even SLightly sulphurous water from the pleistocene deposits 
in, large amount, should. be drilled in future at Aylmer, in the 
area where the piezometric surface of sulphurous water is higher 
than that of fresh water horizons. New wells will lower the 
artesian pressure of fresh water and increase the infiltration 
of sulphur water. into it. 

Another area, where sulphur water rises higher 
than artesian fresh water, with a difference in piezometric 


surfaces up to 20 feet or slightly more, is around Brownsville. 
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So hiy 
Two gas wells on Concession XI, Lot 27, 
Dereham Township, may be mentioned as an example of the differ- 
ence in artesian pressure of fresh water and sulphur water 


there: 


S aeentimmeeemmeieicoeasinal es ees ee ome te 


Well No, 624 


oe 


Well No, 625 


Depth of Piezometric | Depth of Piezometric 
horizon surface horizon surface 
(below (below (below (below 
earth's earth's earth's earth's 
surface) surface ) surface) surface) 
bPeet)) (Pest; (ieet (feet) 


Bedrock 
Freshwater 
Sulphur water 


More than 100 gas wells (Photograph 24) and 


several water wells with sulphurous water are drilled down to 
the bedrock in this area. Several of these wells are flowing 
permanently (particularly gas wells) and thus decreasing the 
artesian pressure of sulphur water. It seems that at ieast 
some of these wells have contaminated the fresh water, even 
at relatively high horizons. Thus Mrs, A, Kaar's well 
(No, 477), Concession XI, Lot 22, Dereham Township, 2/3 mile 
Soup avon browieville, which as only 2<\ feet deep, has ‘sulphur 
water, Bedrock at that point is about 180 to 200 feet deep. 
It was reported that, since gas wells were drilled nearby 
(the closest ones are about 1/3 mile distant), the water in 
this well has traces of gas and a sulphurous taste in summer, 
Some other farmers of this area record similar complaints. 
Another relatively shallow well (No. 520), 85 
feet deep, with the bedrock at more than 200 feet, is 3/4 mile 
homo Of browne vil le. on Vi, W. Gilbert's "farm, Concession xX, 
Lot 21, Dereham Township. Two bedrock wells with sulphur 
water (No. 519a and No. 647), about 200 feet and 300 feet deep, 
are 1/2 to 3/4 mile north and north-west from this well. The 


Parst.,tarn parks mile west of the sulphurous well No. 647 has 
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a fresh-water well 150 feet deep (No. 646) which sometimes 
has had a sulphurous taste and once even an oily taste, in 
Pevover, 19505 S?Thisurelationship in) location of «sulphurous 
bedrock wells and shallower wells with sulphur water around 
them may indicate that sulphur water rises to higher fresh- 
water horizons along pipes of bedrock wells, Lack of systematic 
observations of these wells since the time they were drilled 
makes impossible a definite proof of this relationship; and 
such observations should be required, particularly in areas 
with gas wells, 

There are four wells 2/3. to-l ‘mileiwest and 
south-west from Springfield, 180 to 220 feet deep (three 
Carnation Company wells, Nos, 521 -' 325, and H. Bearse's well 
No. 88) which do not reach down to the bedrock but apparently 
receive water from the third lower artesian horizon which is 
both above and below the bedrock surface. A deeper sulphurous 
bedrock well (No. 90), 1,000 feet north-east from one of the 
above-mentioned wells (No, 88), shows a higher artesian pressure 
(12 to 21 feet higher) than the four shallower wells, Thus the 
difference in artesian pressure may cause a gradual rise of 
sulphurous water to higher levels, 

There are four more wells in the central part 
of the Aylmer-Brownsville area, south-east of Springfield, 

60 to 172 feet deep (Nos. 354, 444, 449, 517), which do not re- 
ceive artesian water either from bedrock or pleistocene deposits 
just above it, but nevertheless show traces of Ho5, Water of 
all these four wells is relatively soft, which is characteristic 
for the first and second artesian horizon in this area, and thus 
indicates merely an admixture of HoS from a deeper sulphur-water 
horizon. Insufficient information makes it impossible to ex- 
plain, this) admixture in'each of these wells. 

In most cases of sulphur water in higher horizons 
it is, however, obvious that it derives from the deeper-lying 


sulphur water, which is principally below the bedrock surface, 
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Judging only from the data of non-producing 
test holes, the artesian horizon along the bedrock surface, 
including gravel just above it and limestone just below it 
(even down to 65 feet below the top of bedrock in an extreme 
case) can supply fresh water, Thus 72 test holes out of 80 
around Brownsville had fresh water at the above-mentioned 
depth, four had both fresh water and sulphur water, and four only 
sulphur water. However, if we compare producing water wells of 
the same horizon in the Brownsville area, most of them (13 out 
Cima icld sulphur water,’ .That supports the conclusion that 
intensive pumping of those fresh-water horizons which are 
econnécted with a sulphur-water horizon may induce Hos in the 
fresh-water horizon, 

It is suggested that drilling for fresh water 
down to the bedrock or even down to the gravel layer just 
above it should be avoided if possible, because the well may 
Yield sulphur water, either just after drilling or later. If 
a horizon with sulphur water is reached, the casing should be 
tert in its entire length, If the casing is. pulled) out, the 
Sulphur water has free connection to other acuifers and may 
contaminate fresh-water horizons. This rule applies also to 
test holes and gas wells, 

In areas where piezometric surfaces of both 
artesian fresh water and sulphur water are the same or where 
the sulphur water is under a higher pressure, no strong draw- 
down should be permitted in deep fresh-water wells. It may 
cause such a lowering of the piezometric surface of the fresh 
water that the normal equilibrium between the two types of 
artesian ground-water horizons is destroyed and the sulphur 
water may be forced into fresh-water horizons, as has happened 


at Aylmer, 
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8. Oily Fresh Water 


Another source of contamination of deeper fresh- 
water wells may be oil, which is encountered sporadically and 
in small quantities in bedrock of the Aylmer-Brownsville area, 
particularly between Springfield and Aylmer. 

There are seven fresh-water wells with traces 
of oil in this area, which is about three miles long and one 
and a half miles wide, five of them reaching down to, or even 
into, the bedrock, One of them, on M.W, Mannts farm, Conces- 
sion X, Lot 14, Malahide Township, has about one foot of oil 
on the top of water. Two of them are shallower: 

faye Onur} Hume's farm, Concession XII, Lot 10, South 
Dorchester Township, 149 feet deep (with bedrock at a depth 
of 240 feet), which shows oil periodically; 

(b) On A.S. Hare's farm, Concession IX, Lot 11, Malahide 
Township, at Highway No. 73; it showed oily water at a depth 
GiwoU feee anVlge2) but has no traces of oil now, sincevit 
has been deepened to 110 feet. 

As oil has a tendency to rise through pore 
spaces, it may be that all the above-mentioned wells receive 


it from related thin oil pockets in the bedrock, 


9. Salt Water 

No salt water is encountered in water wells of 
the Aylmer-Brownsville area, There are, however, three test 
HoLessedrialiedsior gas,gywherensaliiwater| is reported, atya 
depth which is shallower than some of the deepest water wells 
of this area (though not near the test holes), 

Particulars of these three wells, in the Browns- 


ville area are as shown in the table on the following page, 
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In other wells salt water is encountered at a 
Breater depen, 6,2., 500 feet, 950 ‘feet, etc. 

Though no fresh-water wells have been con- 
taminated by salt water in the Brownsville area, its Preece 


at a relatively high level should be kept in mind, 
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CHAPTER 7 
LOWERING OF THE GROUND-WATER L&VEL 


It is widely accepted that the ground-water 
level and the piezometric surface of artesian water is 
becoming lower in densely populated areas (A.K. Watt, 1946 
and 1950; G.D. Clyde, 1950; et al). A great number of farmers 
of the Aylmer-Brownsville areas, particularly older settlers, 
claim the same, but not all of them can supply exact data on 
the changes in the ground-water level, 

The main reasons for the lowering of the 
ground-water level are the following: 

(a) Cutting down of forests, er erence Of varuaiicial 
drainage, which causes a more rapid run-off and allows less 
water to percolate into the ground, 

(b) Increased consumption of ground-water by both farm- 
ers and municipalities. 

SiLting of old wells and clogging ‘of their 
screens may also decrease the pumping rate in some cases 
without any lowering of ground-water level, 

Though all these reasons may cause lowering of 
the water level in wells or a decrease in pumping rate, it 
fPemoirricult. lo well which o@ them is: the main cause in: each 
individual case. 

The farmers between Aylmer and Springfield, 
particularly around the airport, allege that the Aylmer town 
wells (particularly No.3), the Airport Well, and the Carnation 
Company wells have lowered the ground-water level or the 
piezometric surface of artesian wells, Both Map 10 and the 
profile section No, 18, based upon data of several wells, seem 
at least partly to support this charge, 

Springfield derived its name from its springs. 
Most of them are reported to have ceased to flow after deep 


wells were drilled, 1895 to 1900, at Springfield, 
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However, in the area with most complaints about 
drying out of farmers! wells by Town Well No. 3 and the Air- 
port Well, most of the farmers' wells which became dry or 
lowered their water level have been dug or drilled down only 
to the top of the lower till or into poor pockets in the 
upper till. Without reaching down to the main first or second 
aquifer, they would, sooner or later, become dry or less pro- 
ductive even if no town or airport wells had been drilled 
there, because their aquifers were relatively poor in water. 

No sufficient information re changes of water 
levels has been recorded in that part of the Aylmer-Brownsville 
area which is farther from the above-mentioned high-producing 
wells, Most of the farmers, particularly those who have not 
been long on their farms, did not know of any regular changes 
amewaverrlevel’, or therrsreports were controversial? (ese.; 
around Summers' Corners, one neighbour reported lowering of 
the water level while others did not. No important lowering 
of the water level was reported in the area north-west of 
Brownsville and on the Tillsonburg moraine south of Aylmer, even 
by older settlers, 

Further lowering of ground water, even where it 
has resulted in the drying out. of farmers! wells, may be pre- 
vented by conservation measures, such as reforestation, wide 
spacing of highly productive wells, planned exploitation of 
different ground-water horizons, and artificial recharge of 
ground-water. Some of these measures will be discussed in the 
following chapters, which will deal with areas with the most 


noticeable lowering of ground water in the past few decades. 
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CHAPTER 8 
AYLMER AND AIRPORT WELLS 


As the wells which supply the town of Aylmer and 
the airport south of Springfield are the most productive ones 
of the Aylmer-Brownsville area, they will be discussed in some 
detail. Information regarding the town wells is given, for the 
most part, by Mr. S.R. McBrien, Superintendent of the Public 
Utilities Commission of Aylmer, and by International Water 


Supply Limited, London, Ontario, 


1. The Old "Flowing Well" 


The first source of municipal water supply for 
the town of Ayimer was a flowing well on the Mctwen farm ahout 
50 feet south-west from the present Town Well No, 3. However, 
no reliable information on this old flowing well is available, 
The supply from this well apparently became insufficient around 
1908, because at that time the Public Utilities Commission 
started looking elsewhere for water, In 1959, when Mr, 5S.R, 
McBrien arrived at Aylmer, there was some water in the well, 
about 12 to 16 feet in depth. It was filled the same year 


because a new more productive well was drilled near it (No.3). 


2. lTown Wells Nos. 1 and 2 

Town Well No. 1, 218 feet deep, was drilled by 

the Layne Bowler Company of Canada, in the north-west part of 

Aylmer (near Forest and Cedar Streets) in 1930, 

Elevation of Well No. 1 is 757.8 feet above sea 
level, Water apparently comes from the depth of 147 to 192 
feet where intercalated sand, gravel, and clay are reported 
by the log of a test hole 15 feet from the well. This aquifer 
belongs to the first artesian horizon. The pumping rate, 
according to the Water Well Record at the Ontario Department 
of Mines, has been 250 Imperial gallons per minute, with draw- 
down 141 to 146 feet below the surface. The static level of 
this well has been always similar to that of Well No. 2; thus 
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present time. The air gauge of Well No. 1 is quite inaccurate 
and thus it is impossible to obtain exact data at the present 
time, It operated from 1931 to 1942, but pumped sand, and its 
water was slightly sulphurous. As the Layne Bowler Company of 
Canada has ceased to operate and the driller's logs of 1930 
did not seem to be very reliable, three test holes were drilled 
around the well by International Water Supply Limited in 
November 1944. They did not indicate a prospect of greatly 
increasing the yield of this well. Mr. S.R. McBrien believes 
thas the Structure of the aquifer, which consists of layers 
of sand between layers of clay, causes acceleration of the 
flow of sand into the well when the drawdown becomes too 
severe, Thus, since 1942, it has been operated only occasion- 
ally and tor short, periods, less than ten hours at a time. 

As Well No, 1 was not sufficient for the town's 
Weve resupply ya mew well. No, 2, <l2 feet deep, was drilled in 
1951 by International Water Supply Limited, on the west side of 
Maple Street, near Walnut Street. The elevation of the well is 
752 feet above sea level, The aquifer, consisting of inter- 
Stratified sand, gravel, and clay, is at a depth of 175 to 
WOtevectiy. Tne bottom of, the screen 15 at. 18/2 feet. iThe 
Static level was 45 feet below the surface in 1931. During 
the pumping test at a rate of 200 Imperial gallons per minute 
the drawdown was 105 feet (down to 150 feet below the surface). 
Another pumping test (1939) proved a possible production of 
497 Imperial gallons per minute. However, this well began to 
pump sand in 1940, when both wells (No.1 and No.2) were 
operated to yield over 70,000,000 Imperial gallons annually. 
Another similarity with Well No.1 is the sulphurous water and 
it seems that both wells receive water from the same aquifer, 

In 1945 Well No. 2 was rehabilitated, and now 
it is used for town supply again, though not permanently, 
yielding about 17,000,000 Imperial gallons annually. It is 
pumped at a rate of 200 Imperial gallons per minute. After 


several hours! pumping the water level lowers so far that the 
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pumping is stopped at the level of 164 feet below the surface, 
in order to prevent the pump sucking air. The static level of 
Well No, 2 has lowered 84 feet in the last nineteen years, and 
was 129 feet below the surface in November 1950, 

Some farmers just north and east of Aylmer claim 
that Town Wells Nos, 1 and 2 have dried their wells, Thus 
Mr, H, Ackert reported that his 90-foot well (No. 65, 3,800 feet 
north from the intersection of Highways No.3 and No. 73 at 
Aylmer, and 200 feet west from Highway No. 73) had about 70 feet 
of water before the town wells were drilled. The first town 
well lowered the water level about 20 feet and the second well 
has dried it completely. 

A, Similar report comes from Mr, H.M. Nelson. His 
well (No, 314, # mile east from the above-mentioned highway 
intersection) was about 72 to 78 feet deep, with the water level 
about 10 feet below the surface, and it also was drained after 
Town Well No.2 was drilled, 

It seems that both these wells received water 
from lenses or a restricted water-bearing horizon in the upper 
part of the lower sandy till, and that they were drained by 
the lowering of the piezometric surface around Town Wells Nog 1 
eld) 2, | ft could not be the'main first artesian aquifer, because 
the present static level, e.g., at Mr. Nelson's new deeper well 


(No, 313), is higher than the bottom of the drained old well. 


5, Town Well No, 3 

As both wells, No. 1 and No. 2, were not 
sufficient for Aylmer's water supply, and as their water was 
sulphurous, the Town of Aylmer decided to look for additional 
supply. Five test holes were drilled by International Water 
Supply Limited, in 1939, and a new well (No, 3) was established 
on Concession VIII, North Gore, Lot 15, Malahide Township, 
% mile north of The Canadian National Railway tracks, 1-2/3 


miles north-east of Aylmer, 
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The elevation of this well is 756.4 feet above 
sea level, its depth is 82 feet 6 inches, with water-bearing 
Sand (of the first artesian horizon) at. the. depth of 65 to, 80 
feet, and with till underneath. The static level was 8 feet 
below the surface in 1940, While test-pumping at the rate of 
500 Imperial gallons per minute (production capacity of the 
well), drawdown was down to 37 feet below the surface. 

As already mentioned on page 45, the water was 
fresh during the first four days of test-pumping. Then it 
became sulphurous due to a strong drawdown which caused in- 
filtration of sulphur water, Though sulphurous, this water was 
used for the ee of Aylmer Da Maren Leng (ine suauLc 
level lowered in this well with every year. It was as follows: 

December 1939 8 feet below the surface 

November 1948 23 feet below the surface 

December 1948 25 feet below the surface (after the test- 
pumping of Well No. 3a) 

November 1950 29 feet below the surface (though well not 
used since 1949) 

As the lowering of the static level continues 
up to the present time, though the well has not been used since 
March 1949, it must be caused by pumping from another active 
well. Lowering could not be caused by the intensive pumping 
of the new well, No. 3a, because both the static and the pump- 
ing levels of Well No. 3A are higher (its static level was 733 
feet and pumping level 729 feet above sea level in 1950, while 
_the static level of No. 3 was 727 feet above sea level at the 
same time), Discussions on the Airport Well (see the next 
chapter) indicate that the static level of Well No. 3 is lowered 
by the Airport Well, and perhaps by Town Well No.2. 

Water of Town Well No.3 was analyzed by the 
Department of Health, October 9, 1941 (Lab. No, W92), Results 


of the analysis are as follows: 


Hardness (soap cons, p.) VE Dy Dells 
Alkalinity 204 
solids 295,0 
solids, ignited mye 
Solids, loss on ignition 88,8 
Fe dun Os 
Al Oe 
Ca 39.1 
Na Come 
Mg . Saree 
SO, ele 
Si09 9.2 
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Letrie shel» Aarpory Well 
Another relatively high-producing well of the 


Same area near Aylmer is at the R.C.A.F. airport, about one 
mile north of Town Well No.8, It was drilled by International 
Water Supply Limited in 1943, and is 69 feet deep. Its eleva- 
tion is 776 feet above sea level, the aquifer is fine sand at 
a depth of 60 to 69 feet, and it is apparently fed by the same 
first artesian horizon which feeds the town wells, No.3, and 
Nos, l and 2. Its static level was 214 feet below the surface 
in 1943, with a drawdown to 58% feet below the surface at a 
pumping rate of 92 Imperial gallons per minute. 

Decovdin ey LOndavaa kind yisupp lied byptine RCA! .. 


its static level has lowered steadily: 


1943 ~— 21% feet below ine surface 
194k 26 feet 

1945 25> .feet “ “ us 
1916 2 feet Y : uy 
1947 B35 feet i if 17 
1948 Se eet “ * : 
19L9 LO. feet tt if if 
1950 Ligeteer ay iY i? 


The pumping level was 63 feet below the surface 
POLO 50% 

If we compare the amount of lowering of the static 
level of both the Airport Well and Town Well No.3 in the last 
year, when Well No, 3 did not operate, it is obviously the same, 
viz.e, four feet. Thus the drawdown at Town Well No, 3 seems to 
be caused mainly by the Airport Well. 

Produetion of the Airport Well is about 60,000 
gallons a day in summer and about 45,000 in winter. Yearly 


gallonage figures for the last years are as follows: 


1946 - LOLOL e700 gallons 

ToL - 16, 388° LOO 

1948 _ iat ° 987, 200 v 

eu) - LS, ° 629. 100 a: 

1950 = he oh3, *600 i (to November 2) 


Although the amount of water drawn from the 
Airport Well is decreasing, the static level is being lowered 


rapidly, and the drawdown level is now only 6 feet above the 
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bottom of the well; sand is being pumped together with water. 
All these facts indicate that the well is strongly overworked, 
and that a new well will soon be necessary for the airport. 

, Both Town Well No.3, which operated from 1940 
to 1949, and the Airport Well, operating from 1943 up to the 
present time, have lowered the piezometric surface in the first 
artesian horizon, from which they receive water (Figs, 1-4, 
and 18). This lowering was noted in farmers! wells in an area 
up to 2g miles in the north-east direction and 4/5 mile in the 
west direction around these twowells. Of course, many of the 
affected wells were too shallow, ending either in the upper till 
or in the relatively poor subhorizon just below the top of the 
upper till. They would have dried out by even a slight increase 
of consumption by farmers themselves. However, those wells which 
reach down to the main first artesian aquifer were also affected, 


though without comphetely losing water, 


5. Town Well No. 3A 

Since Well No. 3 did not satisfy the requirements 
of the Town of Aylmer, new test holes were drilled by Inter- 
national Water Supply Limited, around Aylmer in 1944 and 1945, 
and a new well was established in 1947, 1,000 feet south of 
Well No.3, It is called No, 3A, is 109% feet deep and has 
artesian water, coming from coarse gravel belonging apparently 
to the second artesian aquifer, at a depth of 82 to 107 feet 
below the surface. Its elevation is 755.2 feet above sea level, 
Though the aquifer of Well No.3 A is only a little deeper eer 
the aquifer of the neighbouring well No.3 (65 to 80 feet below 


the surface), they belong to different artesian horizons. The 


3 
water of Well No. 3A is softer than that of Well No.3, and is 
fresh (see the analysis on pages 57,61), while the water of Well 
No. 3 is sulphurous; and the two wells have different artesian 
pressures: it is higher at Well No, 3A, even when it is operat- 
free ig, 18). 

Well No, 3A has been used since March 1948; it 
can yield 1,000 Imperial gallons ver minute, and is supplying 


the Town of Aylmer with about 220 million gallons per year. 
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The static level was 15 feet below the surface 
when the well was completed; and the drawdown was reported to 
be 29 feet below the surface at a pumping rate of 790 Imperial 
gallons per minute (Water Well record, Ontario Department of 
Mines). The static level has lowered to 22 feet below the sur- 
face in 1950, but the drawdown is at present only down to 
26 feet below the surface, 

It was reported by Mr, S.R. McBrien, that during 
the test pumping of Well No. 3A in 1948, the water level of the 
neighbouring Well No.5 was lowered 2 feet, and it never came 
back, However, there is some doubt whether this lowering was 
caused by the test-pumping alone, and whether there was not 
some influence of the Airport Well, which pumps from the same 
horizon as Well No, 3, 

If there is some connection between the first and 
second artesian horizons, it is not near Wells Nos. 35 and SA, 
because they have different water, The possible connection 
between these two aquifers could be farther north (north of 
Springfield) or north-east. 

There have been no complaints from farmers, who 
receive their water from the same second artesian horizon as 
Well No, 5A, that their water level has been lowered, though 
the town well is pumping at a high rate. These facts indicate 
Poiate Chis aquifer,,is. rich in water, 

There is one well which is reported to have a 
lowered water level after Town Well No, 3A was drilled: 

Mr. J, Flagel's well (No. 139), 1 mile Eseetee dt  SUMaee from 

No. SA, on Concession IX, Lot 19, Malahide Township. However, 
this well is 170 feet deep, and accordingly draws from an 
aquifer twice as deep as that of Well No, 3A. t seems to be 

a lens, connected with the main second aquifer, but not the main 
Bouter iteel iv (Rape iy 

Water of Well No. 3A was analyzed by the Imperial 
Reoe 1obacco Cow Ltda, on January '25,41950,"- The report is as 


follows: 
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Colorless water with some light brown suspended solids, 


Total dissolved solids (in grainsper U.S. gallon) 1242 


ii hardness (as Ca 003) bane 
Non-carboniferous hardness OGG 
Ca hardness (as Ca CoS) PE 
Mg " nO 
Phenophtalein alk, One 
Poca. ak. (M0) DOD 
Free C02 0.5 
Chlorides (as Nacl) ORs 
Sulphates (as Na2 SO) 0.3 


eure = 8.0 


6. Possibilities of Additional Ground-Water Supply 
for the Town of Aylmer and the Airport 


Though the Town of Aylmer has sufficient water 
at the present time, even during the season of most intensive 
industrial activity in the summer months, further development 
of the town of Aylmer may some day require a larger amount of 
water. The available data regarding the structure of pleistocene 
deposits and ground-water horizons in them permit us to draw 
the following conclusions: 

(a) The area north-west, west, south-west, and south-east 
of the town is not favourable for greater ground-water supply, 
for the following reasons: 

(1) The artesian water-bearing horizons are mostly 
Sancy jorwswkt yiwitn low permeability > or vinvthe 
form of lenses, and several deep test holes 
south and south-east of Aylmer are completely 
dry; thus no great amount of water could be 
expected there; the present drawdown of the 
intermittently operating Town Jells No. 1 and 
2 is so strong that even they cannot be operat- 
ed continuously. 

(2) The strong drawdown in these poor aquifers has 
caused invasion of sulphur water in the fresh- 
water horizon, and it may spread further if 
new deep wells are operated there. 

(3) Though no lowering of the water table of the 
non-artesian ground-water is reported from the 
sandy area south of Aylmer, no data are avail- 
Sole (seco vnow wren this shallow suriace 
horizon may be; as the area is populated, this 
water is liable to contamination. 

(6) The aréa bétweén the town and Wells Nos. 3 and 3A 
is ndét very good Gither bécause of the incréased consumption 
6f ground water by individuals and muniéipalities in this areca 


(eage 52, point (b)}. 


a - * ; y Fin 
4 boii ere vhs ee ete tee 2p ati 
raed 


ee Ad iw ar) 
a ee eo error ty tll alee 3 es Spengeriag et. Sve sy T 
agtry 5 2 A, 
- * t 4 
Praiete masse yds 
Abierto a pe ae tay 
e ‘ 
e< . i an ’ * .4 5 vj 
rie i Z =f | - 4 id 
i 
= { = 
zy x 
& é i ~ 4 iy, fo 
7 pi) Jia Lee ae * a ste A ye! 
' 7 
L : ; t 
, ~*~ ~e a 5 * ° * ‘ ne on ee ore oe (Ng a A oR: I Mp - TA. 5 
Sel? © eee ae ee tits tee hae E PRS. CUTS hye ¥ Fi hg Z yw et. 
‘ r ‘ Ey 
= ™ eae ; ; 
& , : s, iyiy ey ‘ he Se ree a gee hs ar , ib, Cr es eet ge 5 in a. 
et a aur ae | 1 Of en ee | ls et 5 ie eee at a to SORE 
; t 
4 Me a ik * £m t . i ae 
Fe hii aA a 3 ‘ ) 7a Tee Ws wh: 7 | { ¥ i 
2 5 
L 2 
: id ” ~ 
; : aha tie xs E47 Ras DOT Bh EEE 
Pi) 
4 ~ Ke leo fer , 
. * 4 , ? , 
7. v 
; x } P 4 an é ’ ‘ 
igs bp ea Ty EN et ; . ee Weert ‘5 Kgl the, Pe liar ih at hare a ¥ Bee ie. Os 
p i ‘ 
x Pak a) jy ‘ i R t 
® t io Fok : Uy ue * | 4 
o 
Es ni f . a 
5 ANP So ee, Sas f ‘ 
* 
r 
, 
f wee oo > om od GF 
i : \ ; oS nee CY f ae 4 » t } 
» 4 2 
. 4 t e ost ® mt ' y ene co 
2 ‘ , ta ia ? You oo 4 Ye 
-! + f 
a r b ‘ t ‘ ni anys i ong 
+ ad . +. ee t a + 
3 ¢ r a . n 
: ; J F 4 pel Bikes: 29 \ t ¥ 
4 + _ ’ 
pate, 3} ae E SD. ovt 
eh 3 ‘ a « Ld a fos } A, Por 
: BPRS MEE RDS ETS : OS Ed Fs SN] Sean ey ees 
} Fin eats ‘ dene " ‘ 
‘ 4 ‘ f Hl r rf 
, an 4 : J “es . , 
: £ eel an 5 t eek A #< { 
& : Pe bettie be ' 2 7 
’ ¢ ry oa aga OF boa hry ke 
e | : si . Rubs ° yan are io) 
7 4 ie J LA ‘ : i why J H te MA } Mi -" t oo 
‘ wef ny t Tr. vey s y by | t Psy 
é we 9 yf f Ain 
ale | 43 +: i uy it es DAs jo Fe ae hs Re: 
i/ eT : * 2 ~ ~ we he 
‘Ty ae ‘’ ; i " ‘ er * a4 « £Eft eis | 
rf A rn 2 


2 wok ee 
' 4 f 
Ps | / 
é , Tan » Tet) 4 a | a <7 At ae g 10 “A os rtf —*) 
‘ * py Mi - wre oF asd ; b Ps RE ee adh . le 1S hay " > | 
| 4 - - ~ M 7. “ “o to ke, ' 
} ae sp e f F UBS Gana | ew 2 coy ie AE ce ;s 
cot Lega Da pcieetencae 30 Wate ius ‘ t 
Jad, ) ise ee 3! see eh giie trate ee t7 iS ue i a) ert 
1 ; . " : 
. i! Pp rd a 
; r] ‘ t eee i; Pe eS | Bat ve 8 J i> 
f 
f : re a im tA 
Roe (hed eweyet eis k f S58. 1e0: Vina. Os 


” ~ 


* i . 
A ae Wi SRE 284 RANT BL SON DRE OES Bay) ie pwd he EOS 


« 


a Oy Sa al 23) OL See oe) is peasoee Ledd + 


yd ea th ater ei he sea eoipiAan. rk ee pavibg: tf 
1 Oe ne la > 
a | ; ; ‘ neh ow NT 1h ; a lidhg 


rise 


ein 
(c) The most favourable area for additional water 
supply is probably in the north-east or east-north-east direc- 
tion from Wells Nos, 3 and 3A. There are two main artesian 
fresh-water horizons in this area (Chapter 7, Sections 5 and 6), 
The richer of them, and the one less exploited by farmers, is 
the second, 

If a new high-yielding well (producing at least 
500 Imperial gallons per minute) is to take water out of the 
second horizon, it must be located so far from Well No. 3A 
that the drawdown of either of them would not influence the 
other. The distance depends greatly upon the permeability and 
thickness of the aquifer (it is highly permeable gravel, 25 feet 
thick at Well No,3A), Thus test-pumping at several points 
north-east and east of Well No.,3A would be desirable, 

As the Airport Well may become insufficient in 
the near future, due to increased drawdown and sand pumping, 
the airport will have to look for a new well, drawing probably 
from the same second artesian horizon. Though no water in the 
first and second aquifers was reported by the well-driller 
Mev oover, “of Aylmer, in’G, Hupleigh!s well midway, between 
Well No, 3A and the Airport Well, the existence of the second 
artesian horizon in other wells near the airport (Figs. 1-6) 
Suggests a possibility that it does not taper out under the 
airport. 

TOOrOerenOU-Lovdraw Loo much irom the deeper , 
second artesian horizon, the town could use the upper, first 
horizon additionally, at a point not too close to Wells Nos, 
io, since Ghoinr water is. sulphuroys,., Aswthis horizon is not 
as rich as the second one and is more used by farmers, it 


should be recharged artificially by letting in surface water. 
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CHAPTER 9 
ARTIFICTAL RECHARGE OF THE FIRST ARTESIAN HORIZON 
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NORTH-EAST FROM AYLMER 
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As already mentioned, the first artesian 
ground-water horizon can be used for additional water supply, 
provided only that the amount of water which is taken out 
must be replaced by surface water, Otherwise, intensive pump- 
ing, will lower the piezometric surface of this horizon, and 
thus will affect the water level in many farmers'. wells, The 
Town of Aylmer is aware of these facts, and they are prepared 
to start ground-water recharge if the geological conditions 
are favourable, and if they require to use water from the 
first artesian horizon again, 

Looking for a suitable place for these purposes, 
the Public Utilities Commission selected the area just east 
and north-east from Clarence Strong's farm in the central part 
of Concession IX, Lots 22-24, Malahide Township, This area is 
wooded, and is at the junction of Catfish Creek and an inter- 
mittently flowing creek which comes from Springfield, and also 
some permanently flowing drainage ditches. The ground is till 
Win a, coven o1 about § to 6 feet of either alluvial Loamy 
bottomland or lacustrine clay (up to 5s feet) with sand (2 to 6 
feet thick) on the top (sand is up to 9 feet thick along the 
L. Arkona spillway bank -Map 1), The stratigraphical sequence 
may be seen in profile 1 between Nos. 174 and 297, 

The top of the first artesian aquifer is at a 
depth of 56 to 38 feet in the test holes Nos. 29 and 30 (Fig. 1), 
and the top of the lower till seems to be at a depth of 32 feet 
below the surface in the test hole No, 29 (International Water 
Supply test No. 15, November 27, 1945). It would be very 
important to lind the topo ‘of the Tower till, as well. as the top 
of the main aquifer, by several additional test holes, because 
these data will indicate the level where the recharged water 


may infiltrate. 
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The log of the gas well (No, 297) on 
Concession VIII, Lot 25, Malahide Township, which is at the 
very east end of the concession, gives 20 feet of sand at the 
surface, in contrast with the surface observations along the 


Catfish Creek close to the same place, e.g., No, 142a: 


No. lh2a NO Lao 

2 feet sand 1 foot sand 

2 feet varved clay and silt £ feet brown clay 

3 feet slump = foot coarse sand 
e LO0U ULtd 


Though it is desirable that additional test 
holes should be drilled, even the information already avail- 
able regarding the geological structure and the ground-water 
horizons indicates that the above-mentioned area, chosen by the 
Public Utilities Commission of Aylmer, is suitable for ground- 
water recharge. 

The factors in favour are as follows: 

(a) Junction of creeks and drainage ditches, which 
assures a sufficient amount of water for recharge throughout 
the year; 

(b) Sand cover on top of clay and silt, particularly 
upstream along the Catfish Creek for several miles, which de- 
creases the amount of silt in the water,with the exception of 
the creek coming from Springfield; 

(c) Depth of the top of the main first aquifer seems 
| to be 33 to 40 feet, which is the minimum depth for the 
first artesian horizon of the Aylmer-Brownsville area; 

(d) It is far enough (about two miles) from the closest 
sulphurous well No, 3; as the recharge of the first artesian 
aquifer with piezometric level at least 20 feet above the top 
of aquifer must be connected with the pumping of water nearby 
in order to create space for recharge, this factor should be 
kept in mind, 

There are different methods of ground-water 
Meamorce, .Hs Klaer, W,F. Guyton, and D,K. Todd (1945, 


pages 2-3) classify them in the following groups: 
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(1) Water spreading 


Flood method 

Basin method 

Ditch and furrow method 
Natural channel dispersion 
Irrigation method 
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(2) Recharge by pits and excavations 


a Pits excavated for recharge purposes 

b Pits excavated for other purposes 

& Brine and industrial waste disposal pits 
(3) Recharge through wells and shafts 


Disposal wells for recharge purposes 

Drainage wells for disposal of excess 
water, sewage and industrial wastes 

Shafts 

Brine disposal wells 
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(4) Induced recharge by pumping 

In order to see the advantages and disadvantages 
of different types of ground-water recharge installations and 
their use, depending on different geological structures and 
different kinds of water, the author of this paper was sent by 
the Ontario Department of Planning and Development to several 
Places in the eastern, United.States, as well as to offices of 
the Geological Survey of America to consult with their ground- 
water experts, It turned out that most of the ground-water 
recharge installations in the United States are in areas with 
permeable material between the recharged ground-water table 
and the earth's surface, Thus the problem of recharge is 
solved much more easily in such localities than at Aylmer, 
'where 30 to 40 feet of impermeable till lies between the earth's 
surface and the first artesian horizon which is to be recharged. 
After discussions with several G.S.A. officers, the author of 
this paper came to the conclusion that either pits or shaft-like 
bore-holes with large dimensions, filled with gravel down to 
the aquifer, would be the most suitable construction for this 
particular case, 

Killing wa pit. with gravel. prevents the, caving 
iveot, its walle and the silting of, the pit, at a.depth (30 to 
boereer) where .the renoval.of siltis very difficult om-even 
impossible if the silting ~egins to reach into the aquifer 
from the bottom of an open pit. it 2. pit omenatt 16 tilled 


with gravel it will work like nits dug in gravel, the only 
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difference being that water cannot percolate in a lateral 
darection if walls of the pit-are. of till. According 0 
information kindly supplied by the Ground-Water Branch of 
the U.S. Geological Survey, shafts or drill-holes with a 
large diameter (30 inches) are used successfully for ground- 
water recharge by the Los Angeles County Flood Control District, 
in California, These holes are drilled at the bottom of a 
recharge basin through an impervious layer and are then filled 
with pea gravel to afford permeable conduct. In order to pre- 
vent silting inside the holes, the top of the gravel covers the 
hole in a small mound and can be replaced if it becomes silted, 
The disadvantage of drill holes compared with larger pits is 
the smaller storage space fer recharged water, particularly if 
the drawdown of the static level does not reach into the aquifer. 


Thus the question which arises is: which method will give the 


largest space for recharge at the lowest cost? 


The size of the pit or the number of smaller 
shafts will depend upon the following factors: 

(a) The rate of percolation, which is related 
mostly to the permeability and total pore 
space of the gravel; the percolation rate 
usually decreases with time on account of 
Silting and other changes in soil structure, 

(b) The drawdown of the piezometric surface of 
the first artesian horizon by a discharge 
well; a strong drawdown will increase the 
potential storage space for recharged water, 


(Clmetne amount, of water’ which is. available for 
recharge, 


The actual rate of percolation is not known 
in the proposed recharge installations at Aylmer, and it 
depends not only upon the pore space in the material and the 
quality of the water (hardness, silt content, organic matter, 


etc.), but also upon the piezometric surface of the artesian 


3 
ground water which is to be recharged. Assuming that the 
piezometric surface may be lowered sufficiently, experiments 
with gravelly ground at other places could be used for a 
theoretical calculation of the size of a recharge pit, abxperi- 
menve in California, e.g.; at Azusa, give a relatively low 

Pave of percolation: 3.7/7 acre feet per acre per day in dis- 


turbed coarse gravel (A.T. Mitchelson and D.C, Muckel, 1987, 


pages 63-68). 
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According to the information kindly supplied 
Dyin. EeHoskKiaer;Jr.,) District Geologist of Indiana, the 
rate of percolation has been at least three times the value 
cited above, in a recharge pit, 60 feet square and 20 feet deep, 
at the Miles Laboratory, Elkhart, Indiana: 400 gallons per 
menuce Or ll acre feet per acre per day, assuming percolation 
not only through the bottom but also through the walls. This 
pit has been used successfully for five years, 

Aceording to “information ‘kindly sagpived by. 
Mr, M, Suter, from the State Water Survey Division, Urbana, 
Illinois, the Survey expects an even higher rate of percolation 
in their new recharge pit: Jl-2 million gallons per day in 
a gravel-filled pit with a bottom area of 2,500 square feet. 
That means an average percolation rate of about 96 acre feet 
per acre per day, or about 25 times the rate in the above 
mentioned-example from California. This calculation is based 
upon experiments at Peoria, Illinois, in 1941. 

These three examples show that it is difficult 
to estimate the rate of percolation in a new place without 
a detailed survey of all the factors involved. 

Assuming the minimal rate of percolation from 
the above-mentioned example of Azusa, California, a pit 2/3 
Pere in ‘size (or a set of smaller shafts, with the same surface 
of percolation) will recharge about as much water as is con- 
sumed by the town of Aylmer at the present time. 

Of course, that is merely a theoretical assump- 
tion, in order to give an idea of how large the recharge pits 
should be. 

The problem of preventing the decrease of the 
rate of percolation (factor (a) above) will be discussed more 
in detail, being one of the most Serious problems of recharge 
installations. One of the main causes of decrease of percola- 
fiom rate is silting. However, it should be borne in mind that 


not only mechanical silting but also change in soil structure, 
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bacterial activity, and chemical changes in soil (accumulation 


of iron hydroxide, calcium carbonate, etc.) may cause a decrease 
in the infiltration rate. In order to prevent the decrease of 
the rate of percolation in recharge basins, the following measures 
have been found useful: 

(1) The installation of one er more still-pools up- 
stream, depending upon the amount of silt carried by creeks 
and ditches, Silt settles there before the water enters the 
recharge basin. Such still-pools are in use on Long island, 
New York, (Photographs 28 and 30) at East Orange, New Jersey, 
(Photograph 27) and in other places where storm water or run- 
off from farmland is used for recharge of ground water. Silt 
can be removed from the still-pool periodically by letting 
rapid stormwater through the. pool or by digeing it out, 
No information regarding the amount of silt in the Catfish 
Creek and its tributaries has been available to the author 
of this paper, However, casual observation of the area around 
Catfish Creek seems to point to the following conclusion: if 
a recharge basin is installed below the junction of the Catfish 
Creek and the creek which comes from Springfield, still-pools 
should be installed on both of them, particularly on the latter, 
which carries more silt, If Catfish Creek alone provides a 
sufficient amount of water for recharge, the more silty run-off 
of the Springfield Creek should be left unused, 

Ditches connecting the creek with the recharge 
basins at Hast Orange, New Jersey, run along the contours, thus 
preventing a fast flow and permitting the settling of silt on 
the way to the recharge basin. These ditches are periodically 
cleared of silt, 

(2) In spite of these preventive measures, some 
amount of silt will reach the recharge basin and gradually 
accumulate on its bottom and in the pore spaces of the upper 


Parcyor the gravel and sand. In the recharge basin at Runyon, 
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Storm-water recharge basins, near Mineola, Long Island. A still-pool at the left, recharge 


basin at the right, temporarily dry, with scarified surface. 


Recharge basin, dry, with scarified surface. Mineola, Long Island. 


New Jersey, a surface layer of sand at least one foot in 
thickness is completely silted, Nevertheless, the basin has 
been operating successfully for at least fifty years, recharg- 
ing the sandy aquifer (H.C.Barksdale and G.D. Debuchananne, 
1946, page 727). The explanation seems to be in the shallow- 
ness of the recharge basin (about two feet deep) and thus its 
bottom is covered by a thick mat of vegetation. The above- 
mentioned authors assume (page 736) that root holes of plants, 
growing in the pond, make the silted bottom of it permeable, 
Thus shallow water with a natural growth of plants on the bottom 
of the basin makes the silted top of sand or gravel permeable, 
Of course, recharge basins with artificial gravel filling will 
have no vegetation at first, and some other method’ may then be 
necessary to prevent decrease of percolation. 

(3) In many places, the silted top layer of recharge 
bootkio, 1S deeply ‘Scarified, scraped, or ‘spaded, or thevsilt 
Hayer as’ removed froma time to tine, ..the basins being period- 
ically allowed to dry out (Photographs 28-29). This method, 
however, involves additional expense, and makes it impossible 
to maintain a cover of vegetation in a shallow basin, 

(4) Among other methods some very promising expe- 
riments were reported by Mr, D.C. Muckel at the meeting of 
the American Society of Civil Engineers at Los Angeles, 
weetitornia , aia WW ok ge ba Lo, and by Mr, G.D. Clyde at the Annual 
Meeting of the Soil Conservation Society of America, Detroit, 
Michigan, on October 28, 1950. Let us quote a part of 
Mr. Clyde's typed report, pages 6-7: 

"In 1944 a co-operative rescarch project was started 
by the Soil Conservation ‘Service, the North Kern 
Water Storage District, and the State of California 
near Bakersfield, California, to determine the 
causes of the decreased infiltration rates and to 
develop methods and management practices that would 
Maintain high infiltration rates, Iwo sets of best 
ponds were built on different soils’using different 
spreading water. These test ponds were set up to 
study the effects of chemical treatments (addition 
of gypsum, copper sulphate, calcium chloride, etc.), 
mechanical treatments (spading, discing, removing 


topsoil, etc.), management practices (depth of 
water in ponds, drying periods, desilting water, etc.}, 
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addition of organic matter (alfalfa hay, cotton gin 
trash, fertilizers, grass mulches, etce), and 
vegetative trials (growing various grasses or crops). 


"Four years of test pond work indicates that the 

best treatment was the use of cotton gin trash 

which was wet for about thirty days after which it 
was allowed to dry, The infiltration rate after the 
drying period started out high and remained high. 
After five years the ponds treated with cotton gin 
trash still show a high infiltration rate. The next 
best treatment was the use of Bermuda grass as a crop, 


"In 1947 a laboratory was established at Bakersfield 

to study the soils and biological aspects of this 
problem to determine the reason for the results of 
the cotton gin trash treatment and to find a syn- 
thetic amendment which would act like the cotton 
gin trash, Other organic materials such as alfalfa, 
redwood sawdust, and potato vines are being studied, 
some substances in the cotton gin trash seem to 
cause an aggregation of the soil which increases 
infiltration rates...The final answers are not yet 
available. Continued research, however, will 
develop techniques and establish practices which 
will permit successful recharging of ground-water 
aquifers," : 

Thus there are different methods in use to 
prevent decrease of permeability due to silting or changes 
HeecOLe StUrucuure in recharge basins, or to maintain’ their 
permeability even in spite of silting, In our case, the 
best methods seem to be: 


a seouvLing Of Lhe) greater part of, Une silly 
in one or more still pools 


b installation of a shallow recharge. basin 
(or basins) using cotton gin trash for 
maintainance of permeability 
Very turbid storm waters are not allowed to 
entcr the recharge basins at all -.in many places, they are 
guided past their entrances, e.g., at Hast Orange, NJ. 
(kM. Roper, 1939, page 178). Of course,.such a procedure 
is possible only when there is plenty of surface water - more 
than can be recharged into the ground, 
The factor 1(b) (necessity of, a,dischargeo well, 
page 66) is a serious matter in our case, because, unless a 
discharge well (a new town-supply well!) lowers the piczometric 
teével of the artesian horizon which, according to different 
reports, is from 1% to 14% feet below the surface, only a very 


small volume can be recharged: viz., the volume of the pore 
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Spaces in the pit or shafts from their top down to the 
pliezometric surface, Thus a new producing well is necessary 
near the recharge installation. Some producing wells of the 
Duhernal and Runyon area, N.d., are placed directly in the 
Pecneree itches. or basins, The ground is, sandy: there, and 
thus the recharged surface-water becomes sufficiently filtered 
even in the short distance down to the well screen. No 
bacteriological contamination is reported from the wells of 
the Indiana Ordinance Works, located 200-500 feet from the 
river, though they receive water from gravel (RG. Kazmann, 
1948, pages 406-412) « As the aquifer is gravel or gravelly 
sand in our area, it is advisable to locate the producing well 
at least 200 feet down stream from the recharge basin or shafts. 
Repeated bacteriological tests should be required before the 
well is accepted for town supply. 

The factor (c) (amount of water available for 
recharge, page 66) does not involve any difficulties, because 
of the relatively humid climate of our area. 

The area from which the recharge basins (install- 
ed below the junction of Catfish Creek. and Springfield! Creek) 
may receive run-off water is about 303 square miles or 
Oy DOUVacres in extent, 

The average yearly precipitation at Aylmer is 
35,55 inches (based upon observations of seven years), with 
a minimum of 29.19 inches and a maximum of 42.28 inches, 
Similar yearly precipitation is observed in other nearby 
Stations: 34.86 inches at St. Thomas (average of twenty-three 
years) and 33.79 inches at Delhi (average of ten years) 
peo errr li 1050), 

No actual data of run-off in the Aylmer-Browns- 
ville area are available. According to L.F. Chapman and 
D.F. Putnam, 1951, page 106, run-off of the Thames River near 
London is equivalent to 12.2412.67 inches of rainfall, or about 


one-third of the annual precipitation. The run-off of the 
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Grand River and its tributaries is similar (ibid., pages 109- 
113), equivalent to 11-15 inches of rainfall, As the climatic 
conditions and the soil of the Aylmer-Brownsville area are 
Similar to those on the Thames and on the Grand Rivers, the 
same relative amount of run-off may be assumed for a rough 
calculation, That gives the volume of run-off water equal to 
Bele, OCO scene, feet) or over 5,000) miublion, gadlons,. That 
is more than 21 times the annual consumption of water of the 
town of Aylmer. As the precipitation is approximately uniformly 
distributed through the year, though with minor variations from 
year to year, and with relatively high flood waters in the 
spring, it would be possible to let the turbid flood water flow 
past the recharge basins without any great fear that there will 
be lack of water. It may even be sufficient to use the Catfish 
Creek without the Springfield Creek as a source of recharge, 
if it is shown by systematic observations and measurements 
that the Springfield Creek carries more silt than Catfish Creek 
and that Catfish Creek alone provides a sufficient quantity of 
water. 

In our discussion of the most suitable type of 
recharge installation, both yoits yand shafltsutiiledywith wrevel 
have been suggested, 

Among other kinds of recharge installation, 
which may be used for the geological structure found at Aylmer, 
open wells or shafts may be mentioned, They are used relatively 
successfully for returning clean ground water to the ground 
after it has been used for cooling or air-conditioning, e.g., 
on Lous olaneGieleveyinekns woohnson, »LO4es ML) \prashears. Jr ., 
1946; J.H. Sanford, 1938). However, the clogging and silting 
of such recharge wells is often reported, though the water 
used was clean. M,L. Brashears, Jr., gives the following 


explanation (1946, page 510): 
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"Even though the amount of silt in the water is small, 
the aggregate may constitute a large quantity. For 
example, if the water pumped from a supply well on 
Long Island, which is operated about 1,000 hours 
during the cooling season at the rate of 500 gallons 
Per minute. “eonvained only” one” ounce Or ‘silt in” every 
POU pal lous , sau, Would carry nearly LO tons -o1) silt 
into the recharge wells." 


Even more silt and other material (iron hydrox- 
ide, calcite, etc.) will accumulate around the screens of re- 
charge wells, if surface waters are used for recharge, and there 
may also be growth of algae and bacteria around the screens, 

Another cause of the silting of recharge wells 
and open pits is the washing of their sides by turbulent water, 
as has been observed in Lyttle Creek, California (A.T. Michelson 
and D.C, Muckel, 1957, pages 75-77), where 80 feet of loose 
material accumulated in a shaft with a diameter of 4 to 6 feet, 
which was lagged with redwood planks, spaced 12 feet apart. 

There have been a few successful short-time 
experiments with recharge wells reported at Los Angeles (up 
to three months), using surface water ( D.A. Lane, 1934, 
page 525), while other wells (ibid., page 524) have been clogged 
in the same time ("a few days"), 

Thus G,D. Clyde (1950, page 5), concludes that 

tRecharging through wells or shafts has been tried with 
little success, To use pump wells for recharging 
during the non-pumping season has been found in many 
cases to be detrimental to the well, This is due to 
silting up of the aquifer around the well casing. Even 
relatively clear water will in time seal up the porous 
material next to the well screen, Recharging through 
well screens accelerates the incrustation of the well 
screens, Biological activity may form jelly-like sub- 
stances which seal off the pores." 

"Recharge wells supplied with water from surface streams 
will be effective only provided the surface water is 
filtered to remove suspended matter, including not only 
silt and clay, but also organic matter, which may grow 
and tend to clog well screens. The cost of such filtra- 
tion, plus the cost of cleaning and otherwise maintain- 
ing the recharge wells, would be considerable,” 

(D.G. Thompson, 1942, page 64). 

Recharge through wells, even using surface water, 

may be successful for a longer time in geological conditions 


different from those in our area: €.g,, in cavernous limestone 


in Florida (0,E, Meinzer, 1946, page 197). 
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The conclusion of the foregoing discussion is 
that the most suitable installation for ground-water recharge 
north-east of Aylmer, using creek water, would be either pits 
or a set of large-diameter drill-holes, in either case filled 
with gravel, Creek water, before entering the recharge basin 
(or basins) must be cleared of silt in one or two still-pools. 
Cotton gin trash should be used in the recharge basin to main- 
tain its permeability in case silt accumulates. In order to 
avoid admitting highly turbid flood waters to the recharge 
basins, the main flow of the creek must not go through them, 
A discharge well should be operated near the recharge basin, 
but not nearer than 200 feet. It will create a drawdown in 
the piezometric surface which is necessary for storage of the 
recharged water. The size of the recharge pit or the number 
of recharge shafts will depend upon the permeability of the 
gravel used for their filling, the amount of drawdown of the 
piezometric surface, and the amount of water which it is in- 
tended to recharge. A theoretical calculation, based upon 
observations at Azusa, California, would require a pit 2/5 
acre in extent (or a set of shafts with the same cross-section 
or surface of percolation) for recharging the same amount of 
water that is consumed by the town of Aylmer at the present 
tame, if the percolation: rate-isvhigher,:ai smaller. pit will 
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CHAPTER 10 
SUMMARY 


The north-eastern part of the Catfish Creek 
Watershed, the Aylmer-Brownsville area, is 2 wide triangular 
depression with two recessional moraines, the Norwich moraine 
and the Tillsonburg moraine, along its sides, 

The thickness of pleistocene deposits varies 
from 160 feet (in the north-east part of the depression) up 
to about 325 feet. The thickness increases generally towards 
the south, anc is the greatest along the Tillsonburg moraine. 
The bedrock surface is also dipping to the south. It has 
some valley-like depressions, which are not reflected on the 
earth's surface and which increase the thickness of the 
pleistocene deposits above them, 

Pleistocene deposits consist of three main 
horizons in the Aylmer-Brownsville area: 


(ajerthesupper clayey till with a cover of younger 
lacustrine and deltaic deposits; 


(b) the sandy and gravelly younger subhorizon of 
the lower till; 


(c) the older subhorizon of the lower till, not 
exposed in creek cuts. Structural studies 
indicate existence of a buried shoreline, 
possibly of the last interglacial Lake Erie 
near Aylmer, 

A brief review of the historical development 
of the area during the pleistocene time and the main types of 
deposits can be found in the stratigraphical table of pleisto- 
cene deposits (page 35A). Studies of varved clays indicate 
that the time elapsed between the ice retreat from the Norwich 
moraine and the formation of the Tillsonburg moraine has been 
about twenty years. 

At least five ground-water horizons are found 
in the area, four of them showing artesian pressure. The non- 
artesian, upper ground water is in the late-glacial sands on 


top of the upper till. Among the artesian horizons two are 


relatively important: 
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(1) the so-called first artesian horizon in the 
younger subhorizon of the lower till with a steep drop down 
the buried interglacial lakeshore, and 

(2) the second artesian horizon along the top of 
the older subhorizon of the lower till in the area above the 
buried shoreline. 

A third one is along the bedrock surface, and 
it has a tendency to become sulphurous, Even higher fresh- 
Water horizons, e.g, the first one, tend to become sulphurous 
if their artesian pressure is decreased due to heavy pumping, 
enabling the sulphurous water to invade them, 

The Aylmer Town Wells and the Airport Well are 
discussed more in detail. It is suggested to exploit the 
second artesian horizon for high-production wells, or to 
combine ground-water recharge with discharge from the first 
horizon, The problem of ground-water recharge in an artesian 
Por Zon, 1c dtscussea;’ and pits, £illed with gravel, <combined 
with still-pools, are suggested for the area north-east of 


Aylmer. 
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Little remains of the original forest of 
Southern Ontario, particularly in such areas as the Catfish 
Watershed where the land is mostly of high agricultural 
value, but the vestiges which have survived and the works 9of 
contemporary writers help in reconstructing the scene. From 
these it is possible t» see the reasons for the animosity 
of the pioneers to this great, oppressive and fearsome thing 
which overlay the good earth and must be hacked, slashed, 
beaten down and burned if they themselves were to survive, 

Anna Jameson’, travelling by stage coach from 


Toronto to Detroit in 1837, gives the following picture of the 


— 


forest between Brantford and Woodstock just north of the 
Catfish Watershed as seen through the eyes of a visiting 
Englishwoman: 


"No one who has a single atom of imagination can 
travel through these forest roads of Canada 
Without being stroiugly impressed and excited, 

The seemingly interminable line of trees before 
yous; the boundless wilderness around; the myster- 
ious depths amid the multitudinous foliage where 
foot of man hath never penetrated, and which 
partial gleams 7>7f the noon-tide sun, now seen, 
HOW Toso. yl acpi win “alickRangseful) ‘magical beauty 
»eotvhne solitude in which we proceeded mile after 
mile, no human being, no human dwelling within 
Sree, 


acer on whe tenves Va wivid sketel of tne 
typical clearing: 


"The aspect of these was almost uniform, presenting 
anvopening Oo. felled trees. of about one acre or 
two...great heaps of timber trees and brushwood 
Vaid together and burnin=; a couple of oxen drag- 
ging along another ‘enormous trunk to add to’ the 

pile, These were the general features of the | 


picture framed, as it were, by the mysterious woods," 
At one place she stops and chats to a settler 


who has one hundred and fifty acres of land of which he has 
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1. Anna Jameson. Winter Studies and Summer Rambles in 
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a 
Cleared Tive bo six acres in the past five years. He tells 
her, "You may swing the axe here from morning to night for 
a week before you let the daylight in upon you". 

The settler's aim was to eliminate the trees, 
for they interfered with all his works of farming, road 
construction and town-site development and he attacked them 
with every means in his power. Anna Jameson describes a 
ghastly sight on the road between Hamilton and Brantford: 


"IT remember a stretch of about three miles on this 
road, bordered entirely on each side by dead trees, 
which had been artificially blasted by fire or by 
care ok tale keds 


and remembering the park-like estates of her own land expresses 
her feelings thus: 


"T cannot look with indifference, far less share 
the Canadian's exultation when these huge oaks, 
these umbrageous elms, and stately pines, are 
Lying prostrate, Lopped of all their honours, 
and piled in heaps with the brushwood to be 
fired, — or burned down to a charred and 
blackened fragment - or standing, leafless, 
seared, ghastly having been girdled and left 
to perish". 


Not all the forest was dense and dark, however; 
the Indians originally cultivated the bottom lands, and Mrs. 
Jameson also describes more open types of forest: 


"Oxford, or rather Ingersoll, where we stopped 

to dine and rest previous to plunging into an 
extensive pine forest called the !Pine Woods!?... 
The forest land through which I had passed, was 
principally covered with hard timber as oak, 
walnut, é€lm, basswood. We were now in a forest 
of pines, rising dark and monotonous on either 
side. These seven miles of pine forest we tra- 
versed in three hours and a half; then succeeded 
some miles of open, flat country called the oak 
plains and so called because covered with thickets 
and groups of oak dispersed with park-like and 
beautiful effect..." 


This pine forest extended more or less contin- 
uously from Ingersoll down Otter Creek to Port Burwell but 
lay east of the Catfish Watershed. It, along with oak, was 
the basis of the great lumber trade which later developed 
here. 


The woods of Oxford County were described in 
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18761 as follows: 

"In its primitive state the towering pines of 
Blenheim had fellowship in those of Norwich 
and Dereham (Townships) while the maple leaf 
was seen in richest luxuriance in the Oxfords, 
Zorra and Nissouri (Townships)." 

W. H. Smith travelled across the Catfish 
Watershed in 1851 and states: 

"Prom Sandytown (now Staffordville) to St. Thomas 
the timber is hardwood intermixed occasionally 
with a little pine; the soil is rich clay 
alternately with sandy loam." 

These early descriptions indicate that the 
original forest was predominantly hardwood with a sugar 
maple - beech cover type which, with associated southern 
hardwood species, occupied the best soils. Soft maple and 
elm occupied the poorly drained soils, Oak, in open park- 
like groupings, held possession of the sand plain while 
scattered white pine trees towered above the hardwood forests 
and grew in stands on well drained loam soils. White cedar 
and mixed woods of white cedar, hemlock, white pine, soft 
maple and yellow birch grew on the very limited muck areas. 

The suitability of the greater part of the 
soil of the Catfish Watershed for cultivation and the 
inimicable attitude of the settlers to the forest led to 
very rapid depletion of the woods, and the swing of the 
pendulum carried the clearing of them past the bounds of 
economic necessity and past the point which would have left 


the minimum area of woodland required to protect the natural 


water-storage areas of the watershed. 


ie Since SettLement 
The attitude of the early settlers to the 


forest was completely hostile, as has been shown, which 
feeling was very natural because the forest was undoubtedly 


the greatest obstacle to the economic development of the land. 


1. Topographical and Historical Atlas of the County 
Bt Oxford. 1376. 


2. W. H. Smith. Canada: Past, Present and Future, 1851. 
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Part of the animosity may have been engendered, too, by the 
fact that, not so many years previously, the forest had 
sheltered the native Indians who had harassed the homesteads 
farther east. This ingrained antagonism became a sort of 
vendetta which has only begun to disappear in comparatively 
recent years. 

When a new area was opened for settlement 
the best land was naturally taken first and the rough and 
Swampy areas were avoided. Land was usually cleared first 
along the fronts of the farms and the woodland cut farther 
and farther back toward the end of the farm which lay | 
farthest from the road. This was done, in many cases, 
without reference to the quality of the soil except where 
it was swampy, with the result that the majority of woodlots 
now lie at the back of the farms between the concessions. 

The land bordering swamos was eventually 
taken up, the swamps were partially drained so that the 
edges became dry enotuh for partial cultivation, and the 
forest was pushed back so that today the centres of the 
swamps form the nuclei of all the larger patches of woodland 
in the Catfish Watershed. These swamps also form the largest 
natural surface water-storage areas, and in many cases are 
the sources of headwater streams. Trees will grow here in 
most cases and are probably the most profitable crop which 
can be raised, especially since they perform the additional 
function of protecting the source areas from too rapid 
ort. 

Although settlement did not begin until the 
early part of the nineteenth century and the forest was 
almost unbroken along Gavernor's Road for miles west of 
Ingersoll as late as 1837, so rapid was the reductionn that 
by 1860 the forests of Elgin and Oxford Counties were de- 
pleted by more than 60 per cent, by 1910 by 90 per cent, and 


by 1940 the Census of Canada showed woodland figures for 
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et 
the counties embodying the Catfish Watershed to be: Elgin 
9 per cent and Oxford 7 per cent. 

The accompanying table shows the rate at 
which the forests were cut rather than the actual areas 
of woodland remaining at the dates shown, because the 
definition of woodland varies with the individual person. 
For instance, a farmer may consider cut-over land which is 
used as pasture to be pasture, while the forester may 
consider similar sMiodinves land, on which the reproduction 
is good, as potential woodland and records it as such. The 
actual measurement of woodland in the Catfish Watershed 


made in 1950. shows a total of 8,332 acres or &.5 per cent. 
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CHAPTER 2 
FOREST PRODUCTS 


The forests of the Catfish Watershed were 
largely hardwood; comparatively little of the timber was 
exported to Britain though large quantities went to the 
United States. Beeuweod timber was never abundant and 
most of it was required for local uset: also the build- 
ined. snips for: the lakes fscrenels soon became a thriving 
business and this absorbed a great deal of timber. For 
these reasons the masting and square timber trades were 
never as large as in many other parts of Ontario, though 
very considerable quantities of oak were exported as 


square timber, 


Peewery Policy ; 

Previous to 1826 the only persons author- 
ized to cut timber on the public lands were the con 
tractors for the Royal Navy, or those holding licences 
from them, and there was great infringement of the regulations 
and much illicit trade. But in this year the first steps 
toward making the forest resources a source of revenue to 
the Province and "so securing to the public a share of 
the wealth drawn from the public domain" led to co-operation 
among the officials and the termination of the contractor's 
monopoly. The inauguration of a system under which anyone 
was at liberty to cut timber on the ungranted lands of the 
Ottawa lumber region on payment of a fixed scale of rates to 
the Crown overcame. in large part the annoyance of the people 


and authorities in the colony against the export of the sound 


a; "In the London and Western Districts (of Upper 
Canada) ... there are not more pine and cedars 
than suffice for building material and fencing 
timber for home consumption, Indeed there are 
several townships in the Western District entirely 
destitute of pine timber ... a circumstance ... 
attendéd with many serious inconveniences.". HE. A. 
Talbot. Five Years! Residence in Canada. 1824. 


py it 


Canadian timber for the British navy. 


ce, Masting 

The selection of mast timber was made by 
government agents who went through the forest blazing 
with a broad arrow - the mark of the British Government, 

As late as 1827, when Peter Robinson was appointed Surveyor- 
General of His Majesty's woods and forests in the province 
of Upper Canada, he was instructed "to make a survey of 

the districts where there may be any considerable growth 

of masting and other timber fit for the use of His Majesty's 
navy", 

The mast and spar export to Britain was 
thriving in the thirties and forties and it was continuad 
intermittently as late as 1855, The British trade dropped 
off noticeably after 1854 and this may be attributed to the 
Reciprocity Treaty with the United States in that year, 
"securing the free exchange of the natural products be- 
tween Canada and the United States, including timber and 
lumber of all kinds, round, hewed, and sawed, manufactured 
_in whole or in part", and the building of railway connections 


with the United States border cities. 


Si square Timber 


The square timber trade commenced, no doubt, 
somewhat later than the mast trade and was carried on 
Simultaneously with it from the thirties, 

Square timber was obtained by selecting large 
trees, mostly white pine, and squaring the best part into 
one long stick, On the Catfish Watershed far more hardwood 
and tamarack than pine was taken out as square timber, In 
the earliest days of the industry the timbers were squared 
on all four sides to a fine "proud edge", but later, when 
the best timber had been cut, they were squared with a 
rounded shoulder or “wane” and were known as "waney timber", 


Such methods, of course, were wasteful since the finest 
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grained wood was sacrificed in the operation, but this 
was the type of material called for by the British market. 

"Often only one tree in a thousand would yield 

a finished ‘stick! (so was the heavy square 

timber nonchalantly called in the trade) fit 

for export. A good stand might yield thirty 

or forty trees an acre for over the whole area 

allowance had to be made for 'twants!) - the 

non-bearing patches of swamp, burn, etc, To- 

day a whole township or limit (in Northern Ont- 

ario) may not have one good Square stick of the 

quality of the square timber of another day,"1 

The timbers were transported by the river, 

by teams or by railway to the lake and were built into 
huge rafts on which the lumberjacks built shanties and 


lived during the trip down to the timber coves at Quebec, 


4, Saw Material 

From 1800 on the cutting of timber had 
been one of the most important domestic businesses in 
most parts of Southern Ontario, and a very consider- 
able business was carried on, 

The great lumber industry in this part of 
the country centred on Port Burwell which was the princi- 
pal shipping port to Oswego, Buffalo, Cleveland and Huron. 
This was due to the abundance of pine on Otter Creek and 
the fact that this stream was navigable up to Vienna. 

Much of the timber on the Catfish Watershed must have been 
nipped from Port Burwell. 

In order to convert logs into boards the 
first method used was pit-sawing, This was sometimes 
done on the bank of the river, as such procedure saved 
the necessity of digging a pit. 

The more usual methods of pit sawing appear 


to have been the digging of a pit or building of a platform 


EE SE SR eI MEETS ER RMR NI eS 


1. Patiies Bros, Lid. 1942, A Hundred Years A=Fellint, 
1842 - 19h2, 
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with a simple but firm and strongly constructed frame- 
work, In either case the framework was made the right 
height for one man to stand underneath, while the other 
man stood above on the platform or astride the log. This 
hard method of sawing timber was laborious and twenty-five 
boards were a heavy day's work for two men; the boards were 
nearly always one inch thick, with planks two inches, and 
the occasional flooring one and a half inches in thickness. 

The first power saws were a direct develop- 
ment of the manually operated pit saw. These were called 
frame, upright or muley saws and consisted of a saw set 
vertically in a wooden frame and moved up and down by 
means of a crank connected to the shaft of the water wheel. 


"Wherever a settlement is formed in America a 
sawmill is very soon after, if not at the same 
time, erected, The number of sawmills in the 
British colonies are inconceivable to those who 
are not familiarized to the rising settlements 
of new countries, 


"A sawmill is in fact a most important establish- 
ment, it not only forms a nucleus or centre to a 
settlement, but a first-rate sawmill, with two 
frames, will give employment to four first-rate, 
four second-rate and two third-rate sawyers, be- 
sides a cieasurer, a blacksmith and from thirty to 
forty men to prepare the timber required and for 
other requisite work connected with the establish- 
ment; twenty oxen and two horses are also necessary 
for hauling the timber required to streams and to 
other places,. The boards, deals and scantlings 
sawed at these mills, excepting such as are required 
for the use of the neighbouring settlers, are 

rafted down the river for shipping. As fresh waters 
change the colour of the deals from their fresh 
whit to a dark gray and, in the eyes of pre- 
judice, depreciate their value, it becomes an ob- 
ject, but one that can only be attended to occa- 
Sionally to carry.,them down in bateaux, scows or 

on timher rafts."t 


A study of the Census of Canada returns of 
forest products of farms for the counties of the watershed 
given in the table reveals the various trends and changes 
in the lumber industry fairly clearly. 

From 1870 to 1890 much of the timber was 
squared and measured in cubic feet. In 1870 other products 
listed were firewood, staves, lathwood, tanbark, and masts 
and spars. In 1880 the peak production of nearly all items 


ec e A S 


1. John McGregor, 1833. British America, Vol, II. 
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Stes 
was reached and squared elm alone in Oxford County and 
squared oak in Elgin ran to almost 167,000 and 266,000 
cubic feet respectively, In 1890 fence posts and tele- 
phone poles were added to the list of products, as were 
railway ties. In the census years of 1900 and 1910 
Square timber was still recorded in cubic feet and logs 
were measured in board feet; staves, lathwood, masts and 
spars and tanbark disappeared from production. 

In 1920 no square timber is shown and logs 
are not even separated by species. The returns of the 
latest census covering the year 191.0 name only one forest 
product and the rest are all listed together as others 
valued at so many dollars. The one product which has per- 
sisted throughout the records is firewood which in Elgin 
County has dropped from a peak of 171,028 cords in 1900 
Geeyee,, s>ercords: in’ 1910, 

One or two interesting observations with 
regard to individual species may also be made, Tamarack 
was listed regularly until 1890, exceeding all other 
species cut in Elgin County in 1870; after 1890 it no 
longer appears, due to the depredations of the larch 
saw-fly which almost wiped it out at this time. The re- 
turns show that some black walnut and hickory were cut 
in both counties each year until 1880. White pine was, 
of course, the species most sought after, though not 
much existed in the counties of the watershed, and next 
to it red pine of which a little was present in both 
counties. In 1870 and 1880 elm and oak were the main 
species which were squared, but ash, birch, and maple 


were also made into square timber. 


5. Shingle-Making 
in, the history of roofing used on) tre 
Catfish Watershed it is found that the first covering 


for human habitation on the river was the Indian elm-bark 


lashed roof, The first type of roof used by the early 
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settlers was made of "scoops" which were flattened logs, 
usually cedar, six inches thick with one face scooped out 
to a depth of one to one and a half inches. These ran 
from the peak of the roof to the eaves, being placed 
alternately so that one scoop had the scoop side up and 
the next one the scoop side down, the edges overlapping 
the two scoops below. 

The second type of covering was a rude type 
of shingle called a "shake", These were made with an axe 
or frew and were cut from pine or cedar three or more feet 
in length. Although not shaped they were a great improve- 
ment over the early types of covering. 

Very early in the history of settlement, 
however, hand-made shingles were introduced. The shingle- 
maker would saw the logs into short lengths or bolts and 
split them with a frow to the right thickness. The shingle 
was then fastened by one end in a device called a shingle 
horse and by means of a heavy drawknife the shingle was 
tapered to an edge, This method was rapid and it has been 
said that a good shingle-maker would turn out from eighty 
to a hundred of these hand-made shingles an hour. 

Up to the seventies and even later the 
2h Gee continued to use drawknife and frow, but 
gradually in the seventies the generation of craftsmen 
died out and the shingle mill, where shingles were sawn, 
became the general source of supply. 

6. Fuel and Ties 

From the earliest days of settlement on the 
Catfish to 1850, wood was the sole source of fuel supply. 
All species were used for this purpose, including beech and 
maple ” though these were furniture woods as well. With 
the inception of the railway and steam-driven factories, 
the forests of the area were ruthlessly cut to feed industry. 

In the very early days of the steamship, 1832, 


the Honourable Adam Fergusson writes: ‘Wood is furnished 
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upon the St. Lawrence for one dollar, or five shillings per 
cord while upon the Hudson it now costs three times as much. 
A man may prepare two cords a day, but it is severe work, and 
the price, which is one dollar per cord, will do little more 
than compensate maintenance and labour 2 and an ordinary 
steamboat consumes fifty or sixty cords or about 7,000 cubic 
feet each trip (from Montreal to Quebec). The price of 
cordwood in 1825 was quoted at $2 a cord. 

With the completion of the Great Western 
between Toronto and London in 1853, locomotive requirements 
took large quantities of the best body hardwood, chiefly 
beech and maple. "Coal at that time was not to be had and 
the result was that hardwood was gradually becoming of some 
value. For cordwood the settlers usually realized from 
$2.50 up to $3.00 per cord, delivered at the various stations 
along the railway line. Railway facilities also stimulated 
the lumber industry."1 
see Road Materials and Fencing 

In the early days the making of corduroy roads 
furnished another important wood use. The Indian trails had 
followed the ridges and natural conformation of the country, 
but when the "T-square"” roads had been laid out in government 
offices they followed the arbitrary lot and concession lines 
regardless of natural contours. Many of these roads were 
built through swamps and in these places corduroy construction 
was used. Many corduroy bridges and culverts were also 
placed over the river and its tributary streams. 

The building of plank roads - a form of high- 
way in which the planks were laid crosswise and side by side - 
was done in several parts of the Province. Plank roads 


alternating with gravel stretches connected the main centres 


1. E. W. B. Snider, Waterloo Gounty Forests and Primitive 
Economits. 6th Annual Report of the Waterloo Historical 
Society, 1918. 
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ise 
in the southern part of the watershed in 1851. The roads 
from St. Thomas to Staffordville via Aylmer were one of these 
and the road to Port Stanley was planked all the way from 
London. 

Much wood was also used for fencing and for 
this cedar from the swamps was most common. The troublesome 
pine stump also was used for this purpose in many parts of 
the Province, although in very early times it seems that it 
was left in the field. Around 1900 the wire fence came into 
use generaliy and thereafter a fence post industry was sist 
veloped, These were cut as a rule to a standard length of 


eight feet, while the diameter varied greatly. 


8. Woodworking and Planing Mills 

W. H . Smithl lists a veneering mill in Malahide 
Township producing 50,000 feet of veneer a year. 

The extensive hardwood forests which formerly 
existed over the greater part of the region were the reason 
for the large number of wood-using industries which were 
established, some of which are still doing a considerable 
trade although much of their raw material is now imported. 

During the early years of settlement in the 
rural districts and communities, house trim for exterior and 
interior use was made by the same man who constructed the 
frame of the house. The custom up to the fifties at least 
was for the carpenter to board with the family the winter 
before the new frame house was to be built and work ali his 
Cimber into shape by hand, both for exterior and interior use. 

The early carpenter also made Heer and window 
frames and all interior trim of the house by hand and for all 
these products pine was the usual type of timber chosen. It 
would seem that doorsteps were one of the very few things 
for which oak was used in house building, at least up to 


the sixties. 
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Generally, as time passed, the building trades 
became more differentiated and more craftsmen settled on the 
watershed. 

After the appearance of the planing mill in 
the fifties the end of the hand-made door and window frame 
was foreshadowed and much of the general carpenter's work 
was taken over by the mill or factory. By the 1860s the 
planing mill business was well under way. | 
9. Wooden Implements and Vehicles 

(a) Early Tools 

From the very early days hickory was preferred 
for the making of axe-helves or handles, while for beams or 
ox-yokes beech was used extensively and for the loop iron- 
wood would have been selected. Spike handles were made of 
rock elm, white ash, hickory or ironwood; the beetle-head (a 
mallet used for pounding hemp and flax) was also made of 
ahs, elm, hickory or ironwood. The hardwoods growing on the 
watershed were used almost entirely for making handles of 
implements, whereas pine was preferred for all building 
operations when it could be obtained. In 1851 there was a 
rake factory in Malahide Township turning off 10,000 rakes 
a year.’ 

(b) Vehicles 

From early times the making of vehicles pro- 
eressed and a carriage works operated for many years in Aylmer. 
Carts, wagons, sleighs and hay and woodracks were built by 
the farmers. In the building of carts and wagons, whiffle- 
trees, wagon-tongues and binding poles were made of rock elm, 
white ash, hickory and ironwood, as were also sleigh-runners 
and hay and woodracks. Usually the wheels or runners of 
these conveyances were bound with iron, although the use of 
metal was limited in early days since the suoply had to be 
imported by water. 

10, Indirect Products and By-Products 


The three indirect products of greatest 
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~15- 
importance were potash, maple sugar and tanbark. Maple 
sugar furnished the staple sugar for the pioneers, cane 
sugar not having been procurable at that time; lye or potash 
was used domestically in making soft soap ‘ almost the 
universal soap; tanbark was utilized by the shoemakers in 
dressing leather. 

(a) Potash 

The ashery played an important role in the 

drama of pioneering life and there was a large one in the 
town of Aylmer in 1851. Besides communal asheries the 
individual ash house and the ash barrel on a platform for 
leaching were a characteristic of each farm in the days 
before the soap factory. 


"Only from the sale of potash (exported to Great 
Britain and the United States for the dyeing of 
textiles) was there money for all other requisites. 
The potash was laboriously produced, men, women 
and children sharing in the heavy work. No less 
than 60 large maple trees were required for a 
barrel of 650 to 700 pounds of potash. The ashes 
of the burnt wood were leached in wedge-shaped 
wooden troughs and this liquid was then boiled 
down and cooled in huge vessels or coolers where 
the lye solidified. Two coolers would fill a 
barrel. If the settler marketed this on his own, 
‘Coting it out! to the nearest buyer for ready 
cash, he might get only $8.50 to $9.00, but if he 
could wait and accept a down payment from the 
traders and shippers who teamed and hauled at a 
season of their own convenience, he might get 

lO or $12 with a possible second payment after 
marketing it at Montreal where a barrel might 
bring $30, less of course commission, risk and 
portage costs. The need for this pitifully 
hard-won money led to clearing of more land 

than could be cropped and not infrequently to 
concealing for years the fact that the holding 
itself might not be profitable or capable of 
sustaining the settlers from the growth of its 
Hoor sei 


(0) Maple Suga: 
The table shows the census figures for maple 
Hrocucte —invElicin-and Oxford Counties... 1U is interesting 
BOenote Gist up volVlolO production is all recorded as pounds 
of sugars; from 1910 on both pounds of sugar and gallons of 
syrup were shown, indicating the change from a pioneer 
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1. Gillies Bros. Ltd. 1942. A Hundred Years A-Fellin', 
1842 - 1942. 
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necessity to the modern luxury. For purposes of comparison 
the sugar figures have been converted to their syrup 
equivalents and from these shown in the second table it 
will be seen that production for Oxford County dropped 
steadily from the peak of nearly 54,000 gallons in 1860 
Morte, 7o) in 1940,’ and a similar fall is shown in Elgin 


County. 


CHAPTER 3 


; PRESENT WOODLAND CONDITIONS 


The Catfish watershed lies almost entirely 
within the Deciduous Forest Sete the boundary of which 
passes close to its northern limits. The Deciduous Forest 
Region enjoys a very moderate climate modified by being 
bounded by the Great Lakes Ontario, Erie and Huron, Though 
the forest in this Region consists primarily of beech and 
sugar maple together with basswood, red maple, red, white and 
bur oak, a large number of other species, many of small size, 
find their northern limit here. Among these are chestnut, 
meee pecree, pipnut hickory; chinquapin, chestnut, black)and 
pin oaks; black gum, blue ash, magnolia, papaw, Kentucky Coffee 
tree, red bud, red mulberry and sassafrass. In addition, with- 
Pmethis region is the main distribution in Ontario of black 
walnut, sycamore, swamp white oak, and shagbark hickory, to- 
gether with the more widely distributed butternut, bitternut 
hickory, rock elm, silver maple and blue beech. Coniferous 
species are poorly represented; very scattered hemlock occurs 


and on the lighter soils are small local areas of white pine. 


1, Survey Methods 

Each member of the Forestry party was provided 
with aerial photographs which were on a scale of 1,000 feet 
to the inch and each photograph covered an area of approximately 
1,000 acres, usually a block lying between two adjacent con- 
cession roads and two adjacent side roads. Mapping was done 
in the field directly on the photographs, 

Every area of woodland, brushland, marsh, swamp 
and rough land down to one acre in area was examined and notes 
made describing it. In the case of woodlots and plantations, 
detailed notes were made of their condition, Overgrazed 


woodlots and woodlots with very scattered trees which could be 


a ee te ee 


ieee eD. Halladay. - A Forest Classification for Canada. 1937. 
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restored were classified as woodland. In short, where doubt 


existed as to whether an area should be classified as woodland 


or not, woodland was given the benefit of the doubt. 
All woodlots were grouped according to the 
following classification: 


Diameter Breast High Hardwood Mixed Wood Coniferous 


Virgin H-1 M-1 Geuk 
Over 18 inches H-2 M-2 C~2 
10 - 18 inches H~3 M-3 Oe8 
Lh - 10 inches H-L M~l C-4 
Under 4 inches H-5 M~5 C-5 


In this classification the term "hardwood" is 
used to denote all broad-leaved trees irrespective of whether 
the wood is physically hard or not. A hardwood type is one 
in which 80 per cent or more of the stand is composed of 
hardwood trees, a coniferous type is one in which 80 per 
cent of the stand is composed of coniferous trees and a 
mixed stand embraces all others. 

Stands were. also recorded according to forest 

cover eh (Refer to the table, the description of forest 
cover types and the forestry map folded at the end of this 
report, ) 

The forestry map is on the scale of one mile 
Re the inch and covers the whole of the Catfish ‘Watershed. 


It shows all existing woodland, scrub land, and land recom- 


mended for acquisition by the Authority. 


ee forest Cover :Types 


A forest cover type may be either temporary 
or permanent; for example, the present stand may be aspen 


biter fas seeded in the area following fire. Aspen seed is 


eee ee mene 


1. Forest Cover Types of the Eastern United States. Report 
of the Committee on Forest Types, Society of American 
Foresters, 1940. 
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Very few areas of first-growth pine remain in Southern Ontario, but this corner of the woods 


near Springwater Pond is a good example of the tall straight timber which can be produced. 
Every effort should be made by the Authority to ensure the perpetuation and proper manage- 


ment of these woodlands, either by acquisition or agreement with the owners. 
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light like dandelion seed and is carried easily by the wind, 
thus it quickly covers large areas; also it is not exacting 
in its soil requirements and may be the only species which will 
Brow under the soil conditions existing at the time. The fact 
of its growing and dropping its leaves on the ground gradually 
improves the Sa ncieien of the soil so that more exacting species 
can grow. In addition its light shade frequently provides the 
Correct, Light conditions for better species to get a start. As 
it is a short-lived tree, it will die early and the other 
species will dominate the area. This succession may be 
carried through two or more stages until the species wees suit- 
ed to the area or best able to maintain itself on the area 
takes over; this is called the forest type or climax type, as 
distinguished from the forest cover type which is the type 
occupying the ground at the present time. The most common 
forest type on the Catfish Watershed is sugar maple ~- beech. 

No classification of forest cover types has 
been made in Canada for Southern Ontario, so the system used 
sya slichtly modified form of that drawn up by the Society 
of American Foresters, which covers the whole of the eastern 
United States, consequently there are many types in their 
classification which do not enter Canada and this accounts for 
the gaps in the numerical listing of types occurring in the 
Catfish Watershed. The forest cover types of the Catfish Water- 


Sliced may be Listed as follows: 


Number Name 
by Aspen , 
8 White pine - red oak - white ash 
9 White pine 
10 White pine - hemlock 
rt Hemlock 
ls Sugar maple - beech - yellow birch 
alts Sugar maple - basswood 
1h Sugar maple 
Zu White cedar 
25 Tamarack 
26 Black ash - white elm - red maple 
hs Bur oak 
aye Red oak - basswood - white ash 
57 Beech - sugar maple 
58 Beech 
59 Ash - hickory 
60 Silver maple - white elm 
60A White elm 


ae Willow 


— Ne Ye 


-20- 

Aspen is a pioneer type coming in after fire 
or overgrazing. Though it avoids the wettest swamps it does 
grow on soils that are wet throughout a good part of the 
year, as well as on dry soils. Its associates may be white 
elm, paper birch, red cherry and balsam poplar, with 
occasionally large-toothed aspen and green ash. It forms 
only 1 per cent of the woodland of the watershed. 

Type 8: White Pine - Red Oak - White Ash 

This type occurs with red maple as the most 
common associate,though others which may be present are bass- 
wood, yellow birch, large-toothed aspen, sugar maple, beech, 
paper birch, black cherry and hemlock. Only 74 acres were 
found on the watershed. 

Type ©: White Pine 

White pine typically occurs on fresh, sandy 
loam upland but also on clay, in swampy areas and on loamy 
sand. On sandy soils it tends to be permanent but on heavier 
soils it is usually succeeded by the following types: sugar 
maple - beech, red oak - basswood - white ash, white pine - 
red oak - white ash, white pine - hemlock, sugar maple - 
basswood, or white oak. 

les associates on Light soils: are aspen, med 
maple, pin cherry and white oak; on heavier soils yellow birch, 
black cherry, white ash, red oak, sugar maple, basswood and 
hemlock. It was never very abundant on the watershed but now 
occupies only 79 acres of the wooded area, mostly in Malahide 
Township. 

Type 10:| White Pine - Hemlock 

Associated with this type are many species but 
none is particularly characteristic. The principal /onessare 
beech, sugar maple, basswood, red maple, yellow birch, black 
cherry, white ash, paper birch and) red oak. 10 occurevenre 
range of sites from sand plains to heavy upland soils but 
favours cool locations such as the slopes of ravines. 1t con- 


stitutes only 22 acres of the woodland. 
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typeval: itemlock 


This type occurs mostly in widely scattered 
bodies in cool locations, moist ravines and north slopes, 
frequently in the sugar maple - beech type. Its associates 
are beech, sugar maple, yellow birch, basswood, red maple, 
black cherry, white ash, white pine, paper birch and red oak. 
It makes up a little over 1 per cent of the remaining woodland 
of the Catfish Valley but was never abundant because of its 
preference for cool ravines, of which not many exist. It occurs 
mostly in Malahide Township. 
type je: Sugar Maple - Beech - Yellow Birch 

The associates of this type are basswood, red 
maple, hemlock, red oak, white ash, white pine, balsam fir, 
black cherry, paper birch and white elm. It occurs on 
well-drained loam soils and frequently gives place to beech - 
Sugar maple type. 

Type 13: Sugar Maple - Basswood 

This is a fairly important type occurring on 
ieany. (upland soils, \Tts associates are white elm, green ash, 
yellow birch, white pine and red oak with ironwood and blue 
beech as subordinates. It forms almost 5 per cent of the 
woodland of the watershed and the percentage is probably being 
continually reduced as basswood is a more sought-after species 
than sugar maple, 

Type 14: Sugar Maple 

This type undoubtedly originally covered a con- 
siderable part of the watershed, but since it occupied fertile, 
well-drained soil with good moisture much of it has been clear- 
Casfor agriculture,  Avsmall: proportion of other species such 
as yellow birch, white ash, red and white oak may be present, 
Today it covers over 8 per cent of the wooded area. Its area 
may have been increased in recent years by the removal of beech 
from Type 57. 

Type 24: White Cedar 

The associates of this type are tamarack, yellow 
birch, paper birch, black ash, red maple, white pine and hemlock, 
It occurs on sites of slow drainage which are not strongly acid, 


including the muck soils of the watershed, and is also present 
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Om poor pasture land and bottomland. It is almost non-existent 
on the watershed, only 25 acres having been mapped. 
iype 25: “Tamarack 

Tamarack occurs in muck swamps with little or 
no drainage, associated with white cedar and less commonly 
with red maple, black ash and aspen. The trees are small and 
have grown since the near-extinction of the species in the 
early part of the century. No extensive areas existed in the 
past and today it occurs on only 9 acres in Malahide Township. 
Type 26: Black Ash - White Elm - Red Maple 

This type occupies moist to wet soils in swamps, 
gullies and small depressions. Its associates are balsam 
poplar, yellow birch with sometimes white pine, tamarack, white 
cedar, basswood and bur oak. It comprises only 172 acres, 
ype: pur Oak 

This is a very uncommon type in Ontario, the 
associates of which are red oak, white oak or black oak, and 
occurs on loamy slopes with south or south-west exposure. 
Only 18 acres are present on the Catfish Watershed. 
Type 51: Red Qak - Basswood - White Ash 

Associated with the type species are red maple, 
yellow birch, aspen, sugar maple, paper birch and beech on less 
well-drained soils. This is a relatively unimportant type, 
there being only 33 acres in the watershed. 
Type 57: Beech - Sugar Maple 

This is regarded as the typical association of 
the climax with red maple, white oak, red oak, hemlock, white 
elm, red elm, basswood, shagbark hickory and black cherry. This 
type was undoubtedly very extensive in the Catfish Watershed, 
but because it occupied the best land its area has been 
tremendously depleted. However, it still comprises ‘over 2 
per cent of the remaining woodland and is very generally dis- 
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Type 58: Beech 

This type also belongs to the Deciduous Forest 
Region and is, theoretically, the ultimate dominant of the 
climax, but it is almost invariably associated with sugar 
maple, Its other associates are red maple, red oak, white 
ash, white elm, red elm and bitternut hickory, Over 600 acres 
were mapped in the Catfish drainage area, A few areas were 
encountered where the type had originally been 57 and the 
sugar maple taken out for logs, leaving the inferior beech, 
uypel og: Ash’ = Hickory 

This type is not listed in the American class- 
ification but has been introduced because of its frequent 
eceurrence in Southern Ontario. It is usually a residual 
type following cutting and grazing, often of Type 60: silver 
maple - white elm, though it may occur on any poorly drained, 
cut-over area, It is usually composed of a mixture of white, 
green or red ash and shagbark and bitternut hickory with bur 
oak, cottonwood, blue beech and ironwood as associates. It 
constitutes nearly 13 per cent of the woodland. 
Type 60: Silver Maple - White Elm 

This is a type of meltwater channels and 
poorly drained soils unsuitable for general farming unless 
completely and adequately underdrained; for this reason it 
and the similar white elm Type 60A have survived better than 
forest cover types on better drained land. Associated species 
are red maple, slippery elm, cottonwood, white, red and green 
Boop sour oak and bitternut hickory. This type) represents 1.5 
per cent of the woodland of the watershed and is the third 
most abundant type in the Catfish drainage area. 
Type 60A: White Elm 

Type 60A is very similar to the silver maple - 
white elm Type 60, out is found on drier sites as well as 
swamps and swales and its associated species are the same. It 
is not listed in the American classification but has been 
introduced here because of its frequent occurrence in Southern 


Ontario, It comprises’ nearly 16 per cent of the woodland, 


do te. Hasina ote 5 hoa 
cone pore ae re Hie aber sions 
ads ite” Late on paras, rtSEa Der ene coteiongas 4 


aie as 


att 


cryono eipitend iene bong teh! weg 


hos, 


y years ayes 19 OG. ‘dnatye ‘eT eth: Yo ‘eueied 3 


os a" : “oe Kp * ; Bak 
gig Lo: ties "equ ody a 


Pua 


ne R (Som tte se one ae 


+ Lay -¥ ve , 
rm ue ” 6 { a "he 
; aor et peaery fT on he “, ¥ 46 
ow | By ey i ae ey % Sy - oe é Rie ® e & uO bs, ey y aos rk 4h 
f at iy 1 ‘ 
4 j ¢ 
f t 
: deinen say At op ey 
~ j “ON a te tap 
: are 
/ r ° 
f tal pu 
¢ se x * i. tll . ca 
z Nee ‘ yi eet . 
hia ee « Ag P. a | oe wad Yu dle : 
~ A 
eh At fn tv fe a! qi A» a wu" 
AOR Ad Sod as 14 ED aS 8 POT Hi WSS Ban 
s ot 
y t e 
4 
y * “ ed ep 
~ c ~ od vy oa tee ' i Ps ? 
PAE aly a 4, PR ae sad, DEP pains Sek RA ta 
, iy y 
tA ? J - i 
v ‘ ‘ soy i, y ° : x 
PTS ie St Cnt, da es TLDS ee 2 a ee eg 
= my 
r 4 C 
© ie hao ne . ’ 
Po sete TO WB - es Te) eins 
{ \ ° ' ” “a 
i , ’ ay ‘ ct are ae Fi 
Cy oie 1A CH ae A Oe ER bh the) Goede Did 32% wet 
i 7 : 
i ‘ > 4 } , zt ’ 
vy fli . Bn fi } t a Y . 4 role ye f ' ver ph) ae 
eae Bs i % Veg Pits AA Ea «4 a 4 reek Rud ho aye i aR i "h¢ nba 
eat) 
u 
4 ; Pee Re ad ‘Sp ag ’ a te A be a ee 
5) TOA Coe: || aes CHRGC ORR yg ship CNET OST a ere: 
? - 
pee Pade ta PP CN oer Aree ry ees 
ee er, A OT WO MG Pe aK eA ie Nam, A Mp tS car 
i, ¥“ 
’ 
. 
; » vaye ne "es 5 a oe ! 
ss ery oft Se pO CM ~ ag nx int 
et Sys ee ee AO BR bab ye On) Ue A Ay Lae a 
newt em atin ne Ov ee eC ee ent engine ee ory 
, 
j ' 
S : ‘ y vom 
yk py ae r y +4 | ee eG 
Reh Waters &4 vinnie at BE Vk RA EL Se 
nm > - 
‘en y ei hu de Ba Te Aa ri wal fae 
AoA j h OF yal, te bo dA Cian? ree 
nae o * e er - r R * 
f pine a Liye” > a LAN f. EeSNS 1 O— 7 OR: oan! Le 
4 
¥. ‘ ’ ~ o ah . 
s . 4 + ae i a meat ae ty 
a er > my aS wvi bil us Pi vm BN - bite “ 
! ry — J — ot 2 a 
car "e ‘ v Ct yt iF | \F 
ONE POO EE SSE Sho eM eee 
i 
: ‘ ey , * ‘ 
Pee lees te ke eT a Te Peden fh it re 2 
2) MR ET UP) ae Cane ALS tet RD yee ek Hy fd q> LG Pa Dark 


be if Sie ik Cove! a oe re Us if ee i + a ‘sth dk P , * a a 
Pe 7 Wieh SETS. Aa ey he ee ee we GOGAT «EP LQ) a oo 4 
yaad PAA oy 
ee 4 ‘ 7 vy i © > Phe < eo" 25 dy a ¢ 4 * 
Dy a fi, ba cy ! Si big shy, oh mm RY Al a 37 | ee in WF We seh V ; oe nero Teed oe) 
my ; el pas “ 
fay a fer) 
: + ; 4 an hte! GF 2 lat 
h js < ae nt hans ee bapanens hm Ny 
{ f i” 
pity ORS tae Seal Pe ne 5 ee 
Of Seid yy ee aes ‘ens Vi ee BNA? IAG S 
ee "s 5) 
: * - 
e Yarth no tien ea) Geo, Oe 
~, —P tb) P bd tS ay — . 
sa Looge’ Datass We, a heb galawe 
a ee i i. ‘ om 
. Fl ¥ ~ tr \ : aS 
vy het a ‘ee me Ps 
5478 ok SS hte its te ia gent) ‘ants ie : 
‘ / MM 
‘ i OP), 


a a ON 


ty ’ ¥ 
| ‘ he 


OL 


Woodlots 


No. 


a ee 


Township 
Bayham 
Dereham 
Malahide 
S, Dorchester 
Yarmouth 
Total 
Per Cent 


a at 
alk 
hy 


oe. 


60 | 268 | 


HM aa 
i y 
r j 
On Oo bi 
a a ® 
nO wa ha | 
WEN Nea ee 
co] 
@) 
ay 


“WOODLOT CONDITIONS 


1D 
2614 119 


| 
| 
/i 


No. of 
Woodlots 
300 
1521 


hide 
Dorchester 


er 
Via la 
Per Cent 


Yarmouth 


D 
‘ 
Se 


| 
| 
ee ot 


ap Ae 
so that these two types together make up over 27 per cent of 
the total woods in the watershed. 

Type 88: Willow 

several species are included in this type but 
the commonest is black willow. It occurs on wet elves, )-01 cen 
on the margins of kettles, and includes only 60 acres on the 
Catfish Watershed, 

The large map shows the distribution of all 
types throughout the watershed and from it the following 
observations may be made: 

(a) Elm swamp types which covered only limited 
areas have survived pretty well throughout 
the watershed on level land, 

(b) Cedar and tamarack swamps which were 
scattered along the valleys of streams have 
been severely overcut and pastured, and 
almost eliminated. 

(c) Sugar maple types are still the most 
abundant and are found generally throughout 


the watershed, 


(d) The chief residual type following cutting 
and pasturing is ash - hickory Type 59. 


Sr rs ree eg OTE ogee crete 


The results of the forest surveys are 
summarized in the accompanying table. 


Woodland within the watershed comprises 


8,332 acres, which is 8.5 per cent of the total area of 


97,843 acres. The total number of woodlots examined was 807, 
which includes many areas which are considered by their owners 
as constituting a single woodlot but which, because of the 
difference in types and age classes of certain sections, had 
to be considered in the field as separate units.: Conversely, 
where property boundaries were not marked, woodland extending 
across two or more properties was sometimes considered as a 
unit because the type and.age class remained constant through- 
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The conifers occurring in the watershed are 
white pine, hemlock, white cedar and tamarack. Red pine 
occurred in the original forest but no trees were found in 
the natural state at the time the survey was made. White 
pine is rare and scattered along the valleys of the streams. 
Hemlock is found mixed with hardwoods and white cedar and 
tamarack are present in the small swamps. There is no doubt 
that conifers formed a larger part of the woodland than they 
do today, but their numbers have been diminished because of 
the desirability of the lumber they furnish, and recurrent 
fires have destroyed them while more fire-resistant species 
such as oak have survived. The situation at the present time 
is that of the 8,332 acres of woodland, 96.4 per cent is 
classified as pure hardwoods,3 per cent as mixed woods and 
O.6 per cent as pure conifers. In the 96 per cent classified 
as hardwoods 8 per cent is over 18 inches in diameter at 
breast height, 25 per cent is 10 to 18 inches, 45 per cent is 
L to 10 inches and 18 per cent is young growth under 4 inches 
in diameter at breast height. 

In the mixed wood classes, comprising 4 per 
cent of the woodland, less than 1 per cent is 10 to 18 inches 
in diameter at breast height,2 per cent is 4 to 10 inches, 
while less than 1 per cent is young growth under 4 inches, In 
the coniferous woods 0.4 per cent is second growth, 4 to 10 
inches at breast height, and 0.1 per cent is young growth 
under 4 inches, 

For the whole area the percentage of even-aged 
stands is somewhat more than the uneven-aged, the figures 
Deine. 57 per cent of the former and 43 per cent of the latter, 

Gragine in farm woodlots is still fairly general, 
the percentage of grazed woodland being 61 per cent for the 
whole watershed, Grazing, as is well known, is detrimental 
to the proper development of any woodland area. The number 


of cattle and the size of the woodlot have a direct 
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relationship to~the damage which is done. For example, a 
large woodlot is not as seriously affected by a few head of 
cattle as a small one, but on most farms the woodlot is small 
and is seriously damaged by large herds. Grazing in a wood- 
lot destroys young growth; open areas appear and become covered 
with grass, which means that the maintenance of the forest 
floor, which is so important to the health of the stand, is 
interfered with and there is less likelihood of a renewing 
Of the stand by reseeding from old trees, These in turn 
become stag-headed and are easily preyed upon by fungus and 
disease, 

Fire is not a serious factor menacing woodlands 
in the Catfish Watershed, but all landowners should have a 
knowledge of its effects. It is not necessary to burn a tree 
to kill it: merely raising the temperature of the growing - 
layer inside the bark to 150 degrees Fahrenheit will do the 
job, and this is frequently what happens. 

Due to the custom of grazing in the woodlots 
some stands have become open and require some planting, Of 
the areas examined 42 per cent are devoid of natural regenera- 
tion and 56 per cent require some planting to bring them back 
to fully stocked stands. Cutting in woodlots and clean-cutting 
of whole areas has been carried on persistently in the past, 
but since both the counties of the watershed now have diameter 
limits this practice has now ceased, 

To sum up, 92 per cent of the woods are second 
growth with a mixture of large trees in many areas, and of 
these 18 per cent are young growth, the former ranging from 
20 to 50 feet in height. The woodlots containing the largest 
trees are composed of old hardwoods, elm and soft maple in 


the swamp areas and sugar maple beech and basswood on dry sites. 
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CHAPTER 4 
CONSERVATION MEASURES IN PROGRESS 


When one speaks of plantable land, the first 
thought of most people is of light, sand land, usually of 
the “blow sand" type which is the easiest and most economically 
feasible land to reforest. Most of the reforestation in Ontaric 
to date has been on this type of soil, small areas of which 
exist in the Catfish Watershed, In addition there are many 
places where the land is too poorly drained or too steep for 
agriculture, which should be reforested. Since there are 
few sand lands in the area, wind erosion is not a serious 
problem, although sheet erosion and some gullying occur on 
the steeper slopes, 

For forestry purposes the Department of Lands 
and Forests has divided Southern Ontario into Forest Districts 
which are subdivided into zones, Each zone has its Zone 
Forester and assistants, whose duty it is to give advice and 
assistance to private individuals and municipalities on the 
management of their woodlands and the establishment of planta- 
tions, The office covering the zone in which Elgin lies is 
Hoceatced in Chatham and the office for Oxford County is in 
Stratford, 

The nearest forest tree nursery to the Catfish 
Watershed is that at St. Williams in Norfolk County, which 
was established in 1908 and has served as the largest pro- 
duction and distribution centre for trees ever since. Today, 
43 years later, the Norfolk Provincial Forest Station of 
3,800 acres presents a magnificent young forest of pines and 
other species. This station also maintains a small sawmill, 
in which thinnings from improvement cuttings are being 
manufactured into materials for local use. Thousands of 
visitors go to this beauty spot and a small park is provided 
for their accomodation, Many officials of municipal and 


other organizations from all parts of the Province have 
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visited this station and returned convinced that all the waste 


areas of the Province should be reforested and Me made useful 


and beautiful, 


lea Private Planting 


Reforestation, combined with the protection 
of natural woodlots, is essential if farmers are to have 
sufficient woodland to supyly the local community with fuel- 
wood, fence posts and poles, and to have a few saw-logs for 
Sale which will provide a cash crop at times when the prices 
of other farm products are depressed, Reforestation of certain 
areas will not only mean that the land will be producing a 
Crop where little or nothing of: value is growing now, but it 

will also provide adequate protection for the soil and will 
retard run-off of water from melting snow and rain, thus 
making for a more even stream flow throughout the year. 

The free distribution of trees for planting 
was first begun in Ontario in 1905, and the following year 
a statute was passed which permitted a township council to 
exempt a part of the woodland of a farm from taxation; it 
provided that exemption be extended to any part of a farm 
used for forestry purposes or being 'Woodlands'; provided that 
such exemption shall not be greater than one acre in ten 
acres of such farm and not more than twenty acres held under 
a single ownership. 

"Woodlands! for the purpose of this paragraph shall 
mean lands having not less than four hundred trees 
per acre of all sizes, or three hundred trees, 
measuring over two inches in diameter or two hundred, 
measuring over five inches in diameter (all such 
measurements to be taken at four and one-half feet 
from the ground) of one or more of the following 
kinds: White or Norway Pine, White or Norway Spruce, 
Hemlock, tamarack, oak, ash elm, hickory, basswood, 
tulip (White wood); black cherry, walnut, butternut, 
chestnut, hard maple, soft maple, cedar, sycamore, 
beech, black locust, or catalpa, or any other variety 
which may be designated by Order-in-Council, and which 
said lands have been set apart by the owner with the 
object) chiefly, but not. necessarily solely, of 
fostering the growth of the trees thereon and which 
are not used for grazing livestock,” = R,S.0. 1950, 
Geel, Se 5(18). 


In 1927 the exemption of taxation on woodland 
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Land of this nature is in small areas privately owned; every inducement should be given the 
owners to reforest it. 


This is part of the area which is under consideration as a source of water for the town of 


Aylmer. It should be purchased and reforested. 


OD 2 
was made compulsory if applied for, and is interpreted as 
meaning planted as well a natural trees, 

In 1938 The Assessment Act was amended to 
prevent the assessment being raised on land after it had 
been reforested and now reads as follows: 

"Land which has been planted for forestation or 
reforestation purposes shall not be assessed at 

a greater value by reason only of such planting." 

- The Assessment Act, R.S.0. 1950, c.2h, So 33 (12). 

Both these Acts were designed to facilitate 
the planting of trees on private land and should be taken 
advantage of by citizens anxious to improve woodland 
conditions on their own vroperty and at the same time benefit 
the whole community of the river valley. 

Within the Catfish Watershed there are 50 


private plantations, most of which are small, namely one to 


twenty-six acres in area, with a total of 102 acres. 


Ate County Forests 

The County of Hastings was the first in the 
Province to interest itself in reforestation and as long ago 
as 1911 appointed a reforestation committee which was instru- 
mental in having The Counties Reforestation Act passed which 
has since been incorporated in The Trees Act. The committee 
also recommended that ‘The Corporation of the County of 
-Hastings purchase from the municipality of the Townships of 
Elzevir and Grimsthorpe certain lands containing 2,800 acres, 
more or less, for $200" as the nucleus of a county forest. 
However, no further action was taken and the act lay dormant 
till 1922 when the present policy of county forests was laid 
down, The work is done under the authority of The Trees Act 
(R.S.0. 1950, ce 399), which provides for the purchasing of 


land and the entering into agreements by the county for the 
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Le Minutes of the Meeting of the Council of the County of 
Hastings, December 8, 1911. 
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management of such lands, No limit as to the size of the 
area is stated, so that some counties have plots of a few 
acres while others have forests of several thousand acres. 
If, however, a county wishes to enter into an agreement with 
the Minister of Lands and Forests for the planting and manage- 
ment of such county-owned land, it is preferred that the 
county purchase not less than 1,000 acres, The agreements 
which are in force at the present time run for a period of 
30 years, during which time the Ontario Government agrees to 
establish the forest and pay the cost of such items as fencing, 
buildings, equipment, labour, maintenance, trees, etc. - in 
short, everything connected with the management of the forest, 

At the end of the 30-year period the county 
has the privilege of exercising one of three options: First, 
to take the forest over from the Government and pay back the 
cost of establishment and maintenance without interest; 
second, to relinquish all claim to the forest, whereupon the 
Government will pay to the county the cost of the land, 
Weveomouiniterest} third, the forest may be carried. on as 42 
joint undertaking by the Province and the county, each sharing 
healt of the cost and half the profits, 

It will be seen from the above summary of the 
agreement that all a county stands to lose on such a project 
Pietune interest for 30 years on the purchase price of the 
land. Also, it should be pointed out that in drawing up 
such a liberal scheme it was done purposely to encourage the 
Be orestetion of land not suited to agriculture, Again, it 
was not the intention of the Government to have the counties 
stop at a minimum of 1,000 acres, as the overhead necessary 
on an area of this size could very easily be spread over an 
area of five or even ten times the size. As a matter of fact 
this is what happened in some counties where the councils 
have initiated a progressive reforestation policy. 


This Act also provides that municipal councils 
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of townships shall have all the powers, privileges and 
authority conferred on councils of counties except that in- 
stead of issuing debentures to an amount not exceeding 
$25,000 they shall have power CO pueVy Oy oper te wre be ma. 
sum not exceeding $1,000 in any year, for the purpose of 
providing for the purchase of land for planting and protecting 
the timber thereon, 

The agreements which have been drawn up between 
the Ganaraska, Thames and Humber Authorities and the 
Ontario Government to establish and manage the Authority 
forests is substantially the same as that made with the counties, 
except that the Government has agreed to pay half the cost 
of the land and the agreement for planting and management is 
to run for approximately fifty years. The Authorities pay 
taxes on the land and some townships prefer this to the 
county agreement where no taxes are paid. 

Oxford County now has a forest comprising 515 
@eres in five separate tracts, none of which are in the’Catfish 


Watershed. lgin County has no county forest. 


Zs Municipal Forests 


Municipal forests are areas owned and managed 
by municipalities other than counties. None have been 
established in the Catfish Watershed. 

The town of Woodstock derives its water from 
wells near Cedar Creek south of the town. Forty acres in this 
vicinity are owned by the municipality and the planting of 
trees has been carried on periodically since about 1913. Most 
of the trees planted have grown well and the plantation is 
observed by thousands of people every year. It stands as a 
credit to the town and an inspiration to others; at the same 
time it is protecting the water supply and is a potential 
source of lumber. It could, however, be enlarged considerably. 

Assistance with regard to the establishment of 


municipal forests and the supplying of free. trees is still 
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the policy of the Department of Lands and Forests Moreover, 
as provided by The Trees Act (R.S.0, 1950, ¢.399), it is 
possible for a township council to enter into an agreement witn 
private landowners for the reforestation of their property. 
The agreement will prescribe the culing? condateons4odael) 
trees planted and such conditions will be subject to the 
approval of the Minister of Lands and Forests. 

Provision is also made for exempting such lands 
from taxation and for making arrangements with the Dominion 
and Provincial .iinisters of Labour regarding conditions of 
labour and payment of wages in connection-with planting and 
conservation of such areas. ~ The Trees Act. 

Before leaving the subject of municipally 
owned forests and forests which on a large scale would provide 
the local communities with at least a part of their livelihood, 
it would be as well to review what is being done along these 
lines in other places. 

In Nova Scotia there is a community living on 
Hammonds Plains near Halifax, which depends entirely on wood 
taken from small woodlands for its livelihood. In this the 
largest woodlot is not over 400 acres in extent and because 
of the rocky nature of the soil the people are not able to 
auement their incomes by farming; though most families own a 
COW, @ pig and some chickens. The wood from the’ woodlots is 
Pa at ored into barrels and boxes by more than twenty small 
mills which are largely family-owned and -operated. The people 
ere thrifty and industrious; they have comfortable homes, are 
public-spirited and extremely forest-fire conscious. This is 
a community which has developed naturally and yet resembles 
communities based on a forest economy which have been planned 
and established in Hurope for a considerable time. 

One of the most recent is the forest of Ae in 
Dumfriesshire, Scotland. It was established by the British 
forestry Commission in 1927 and covers an area of 10,683 acres 


of which 3,000 acres have been planted, 4,500 acres are 
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scheduled for planting in the hear future, 250 iacres ot the pest 
land have been set aside for cultivation, and the balance of 
2,600 acres is unplantable because of its altitude but is used 
for sheep pasture in summer, 

The forest is in charge of a forester who 
Pesades on the spot’ and "under him there are foremen and gangs 
of workers, In the first year 16 men were employed, just 
before the war 27 full-time employees were engaged, and by 
1960 about 90 men (or one man for each 80 acres) will be 
needed the year round for essentiel forest work. This, does 
not take into account temporary employees who will be required 
Po voavmilling, transport and other jobs.,. It is planned “to 
create a forest village for the worxers embodying a church, 
a school, playgrounds and sportsfields. The combination of 
the forest and the village dependent on it is something new 
in Scotland and represents an important stage in the resettling 
of men and women in the country. The village is to be the 
forerunner of other similar villages and in many parts existing 


villages will be revitalized by the stimulus of forest wealth. 


a, Demonstration Plantations 

Inelo22 the Provincial Government began. the 
policy of assisting municipalities in the establishment Cat 
small forest plantations for the purpose of demonstrating the 
use of trees on marginal and submarginal land. To meet the 
requirements for such a plot the Government required that the 
area be on a well-travelled road so that as many people as 
possible could see it; that the municipality either purchase 
land or use land which was in its possession, fence it, and 
agree to give the area reasonable protection after planting. 
In return the Government agreed to supply the trees and pay 
the cost of planting and of supervising the work when the 
planting was in progress. In 1932, when Government funds 
were curtailed, the policy governing these demonstration plots 


was changed, and from that time to the present the Government 
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has not paid the cost of planting, although the other con~ 


ditions governing the establishing of these plots have 


‘ 
! 


remained the same. 

There are no demonstration clantations on the 
Catfish Watershed. The value of such plots, if well cared for, 
in showing landowners what can be accomplished in a very few 


years by planting trees is so great that every township should 


engeevour to establish at least one plot. 


5. Demonstration ‘loodlots 

Demonstration woodlots are privetely owned 
areas of woodland on which the owners have agreed to follow 
prescribed methods of, woodlot management, outlined. by the 
Department of Lands and Forests, under the 
to permit access to the area by interested persons. Such 
denonstration woodlots and the influence they exert for the 
proper management of similar areas contribute to the total 
conservation effort in any watershed, 


No demonstration woodlots have been established 


emcee Catiish Watershed. 


In order to encourage the establishment of 
school forests planted and cared for by school children, the 
Ontario Horticultural Association in 1945 organized an annual 
competition. Prizes are offered for the school having the 
best plantation and knowledge of forestry in each fores 
district in Southern Ontario and for provincial winners from 
the winners in the district. Frizes for these competitions 
are generously provided by the Ontario Conservation 

‘ Association and private donors. 

Trees have also been sent out to schools in the 
watershed and have been distributed to children for planting 
on the home farm, and many of these have been used to form 


shelterbelts and windbreaks,but no school forests have been 
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established. 


fe Boys and Girls Forestry Clubs 


These clubs are organized by the Ontario 


Department of Agriculture assisted by the Department of Lands 
and Forests and must be sponsored by an organization interested 
in the improvement of woodland and reforestation. ) 

ilembers must be between 12 and 21 years of age 
and each member undertakes a project such as marking a half- 
acre plot of woodland for thinning or reforesting a quarter- 
acre of land. Projects are judged annually on Achievement 
Day and vrizes awarded; for this purpose the Department of 
Agriculture furnishes $3 per member and the sponsoring 
organization $1.50, Winners may enter the Provincial Inter- 
Forestry Club Competition. 

To date none of these clubs have been founded 


in the Catfish Watershed. 
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CHAPTER 5 
FOREST CONSERVATION MEASURES REQUIRED 


Ay: Natural Water-Storage Areas and Reforestation Land 

One of the most important conservation 
measures required on the Catfish Watershed is the establish- 
ment of forest areas, to be called the Catfish Forest, under 
the Conservation Authority, which will serve to protect the 
natural water~-storage areas of the valley. seven such 
areas have been defined, as shown in the accompanying table, 
with the acreages of woodland, scrub and cleared land in 
each. The one-page map shows the location of these areas 
and the main tributary streams to which they supply water. 

The names given to these areas are taken from nearby places. 
The large folding map in the back gives more detail, showing 
the present tree cover, willow scrub, hawthorn and open land 
within the areas. The total acreage recommended for acquisi- 
tion includes natural water-storage areas and reforestation 
land to the extent of 3,100 acres of which1l,018 have some form 
of tree cover, 386 are willow scrub or hawthorn and 1,696 

are open land. 

In selecting the areas which it is felt should 
be set aside as permanent natural water-storage areas, ad--: 
jacent swampland has been included irrespective of its present 
vegetative cover, that is, all soft maple and white elm woods, 
willow and dogwood thickets, bog land and marsh areas have 
been included. In addition, adjacent woodland, particularly 
on slopes and covering springs, has been included as well as 
adjacent gravel pits. The minimum of land in the better land 
classes has been included, but in some cases it was impos- 
sible to omit them entirely when they occupied positions 
immediately above springs or on a small part of a lot which 


was mostly composed of a poorer type of soil. 


(L) Brownsville 
The Brownsville area lies near the headwaters 


of the main stream. It has been largely cut over and used 


This hardwood swamp is typical of the natural water-storage areas of Southern Ontario. 
Where they are extensive their preservation should be assured by acquisition of the land by 
the Authority. 


s it is inadequately drained 


Land such as this has been cleared for pasture but in most cas 
and its tree cover should be restored. 


Pe a ee ee 


ty 
as low-grade pasture which has been invaded by hawthorn. 
The total area recommended for acquisition here is 500 acres, 
70 acres of which are still wooded, including 43 acres of 
white elm - silver maple bush; hawthorn covers 104 acres 
and 526 acres are open land, 

(2) Glencolin 

This area is one which the Town of iter has 
been considering as a possible source of water for the town. 
the report on ground-water studies states that this area is 
a suitable one provided that the aquifer from which the water 
is drawn be recharged by surface water. It also suggests 
that the lowering of the level of available water is partly 
due to deforestation, 1G comprises SOO acres, 80 acres) OF 
which are wooded, 83 acres covered with scrub (23 acres of 
which is wet scrub, mostly willow, and 60 acres dry scrub, 
largely hawthorn) and the remainder is open land. 

It is therefore recommended that the Authority 
acquire this property, reforest the open land and preserve 
the existing woodland, 

(3) Summers 

Summers is an area of about 600 acres, much of 
which is very poorly drained. There are 108 acres of wood- 
land including 24 acres of plantations, mostly of Scotch and 
red pine, with some spruce and elm ranging in age PRON Leta 
to eleven years; 158 acres are scrub land of which 120 are 
covered with willow scrub and dogwood and $8 with hawthorn; 
the remainder is open land. 

(4) Snvringwater 

Springwater, as its name implies, is the most 
important source of water for the Catfish Creek, The bush 
ss one of the few outstanding examples of almost unspoiled 
natural woodland in Southern Ontario. It contains many 
thousands of board feet of timber including white pine, white 
oak, sugar maple and beech in great trees which have been 


growing since before the days of settlement, It contains 
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800 acres in all, of which 515 are woodland, including 12 
acres of plantations; 30 acres are scrub, most of which is 
hawthorn; and 255 acres are open land. It is recommended 
that the Authority make every effort to acquire this property 
as soon as possible. This would entail engaging a quali- 
fied person to make an estimate of the value of the timber, 
which must be considerable, but as a great deal of it is 
mature and could be profitably managed under the direction of 
a forester there is no doubt that the Authority could recover 
the money invested in it in a very few years. Otherwise it 
Will certainly be cut in the near future, probably by some 
ruthless logging operator, and its aesthetic and conservation 
values lost to the watershed. 
(5) Jaffa 
Jaffa is a small tract of 100 acres on the west 
Bide of the valley of Catfish Creck; part of 10 isthe: tlood 
plain of the stream and part the rough land formed by the 
steep slopes of the valley. It contains a large gravel pit 
which is still being worked, Much of ADhus could wbetret or— 
ested at the present time and the remainder when the pit has 
been worked out, There are 9 acres of woodland and the 
remainder is open land, including the eravel workings ‘and 
pasture. 
(6) Sparta 
The Sparta area is one of very rough pasture 
land created by two small tributaries of the Catfish which, 
like the main stream, have cut deep valleys into the land. 
Of the 200 acres, 83 are wooded, 11 acres are covered with 
hawthorn scrub and much of the remaining 106 acres of open 
land has hawthorns scattered over it. Hawthorn is in fact 
gradually taking over the whole area and as it is impossible 
to maintain pasture on such steep slopes it should be re- 
forested. 
C7} Brort voruce 
This tract is similar to the previous one, 


made up of very hummocky topography where it is impossible 
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ro 
to maintain permanent pasture. It comprises 400 acres, 153 
acres of which are wooded and the remainder low-grade pasture. 
This area too should be acquired by the Authority as part of 
its forest and the open land reforested. 


NATURAL WATER-STORAGE AREAS 
AND REFORESTATION LAND (IN ACRES) 


Woodland scrub 
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Die Scrub Land 


The total area of scrub land on the Catfish 
Watershed is 1,317 acres of which 908 acres are dry scrub 
and 407 are wet scrub, In other words one acre in every 
74 is scrub land and absolutely non-productive. This; ts "in 
one of the most highly productive agricultural areas of 
pouLtnern Ontario. 

Scrub land has been placed in two categories: 
dry-sited scrub which includes such species as hawthorn, 
apple, sumach and witch hazel, and wet-sited scrub - willow, 
dogwood and alder. Dry-sited scrub land is usually land 
which has been overgrazed and neglected for many years. The 
soil may be unsuited to agriculture because of poor quality, 
excessive steepness or inaccessibility. On the other hand, 
it may be fairly good farmland which the owner has not been 
able or willing to maintain in good pasture so that shrubs 
whose seeds are spread by birds and which are unpalatable to 


cattle have taken over the area, 
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Wet-sited scrub land is land with imperfect 
drainage, often bordering SWAILD S « The bush has been cleared 
from it but the subsequent pasture has been so poor that 
shrubs such as willow and dogwood, which require a damp site, 
have invaded the area. 

Frequently scrub areas of these two types are 
Suitable only for trees, They should be reforested and the 
acquisition of some of them by the Authority has been recom- 
mended. The wet-site areas present a problem in planting, 
and research should be undertaken to determine the best 
method of handling them. There appears to be a natural suc- 
cession from neglected pasture land through willow scrub, 
trembling aspen, white elm and black ash to the climax types 
of silver maple ~- white elm or black ash - white elm - red 
maple, and every effort should be made to determine the best 
method of speeding up this succession. 

In addition to the larger areas there are in- 
numerable smaller areas, often in long strips along the 
borders of stream valleys, which will always be in private 
hands. The aggregate effect of this on stream flow is very 
considerable.and the areas of this type are shown on the 
soil maps. These should be planted with trees to form part 
of the farm woodlots where they occur. Many of them should 
be placed under a reforestation and controlled woodlot scheme 
by agreement with the Authority, especially where they cover 
the sources of streams or steep slopes where erosion is or 
may become a problem. Under this scheme the owner would 
get considerable help from the Authority in the establish- 
ment and maintenance of the woods, but would not be permit- 
ted to cut them indiscriminately. (See Controlled Woodlot 


Management. ) 


oy Controlled Woodlot Management 


Before the necessary conservation measures 


on that part of the watershed exclusive of the proposed 
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Catfish Forest can be properly co-ordinated, some system of 
controlled cutting of privately owned woodlots must be 
established. The reason for this is that the average owner 
does not take a broad view of the value of forest cover and 
is not interested to any great extent in what may happen to 
land or stream flow off his property. The result is that 
throughout the watershed there is a systematic cutting of 
woodlots for the purposes of lumber and firewood. The type 
of cutting has been in progress for many years, and the port- 
able sawmill has done a great deql of damage in removing, 
particularly, young, thrifty trees. The system of selling 
acre or half-acre blocks of timber for fuelwood is also an- 
other vicious practice, for the reason that when a purchaser 
buys such a block, in nearly every case he clean-cuts every 
tree which can be used, down to the minimum diameter limit. 
some system of regulating cutting would correct this situation 
and certainly the areas which are connected in any way with 
the headwaters of streams, or the feeding of springs, should 
be controlled to the extent that they cannot be clean-cut. 

Where conditions warrant, cutting would be 
continued, but should be controlled by agreement with the 
Authority and only such trees as are marked by a competent 
person should be cut. Provision should be made for re- 
stocking where necessary, the intention being to interfere 
as little as possible with the economy of farm property where 
the supply of wood is concerned. County by~laws restricting 
cutting passed under The Trees Act do not prevent an owner 
from ‘clear-cutting any area if: the wood is for his own use, 

For many years now conservationists have ad- 
vocated controlled cutting of woodlots. Ln, some, sections, 
particularly in tobacco-growing counties, the destruction 
of woodlots for the curing of tobacco has become alarming. 
It is admitted that the guestion requires delicate handling, 
but where the good of the whole community is envisaged some 


middle road of agreement could be arrived at. Furthermore , 
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the distribution of free trees by the government for conserva- 
tion purposes is sometimes criticized, and rightly so, where 
On one farm the owner plants an area with seedlings and in the 
Same year his neighbour clean-cuts a woodlot which perhaps 
protects the headwaters of a stream. in fact, so distorted 
is the relative value of plantations versus established wood- 
lots in the minds of some neople that there are examples on 
record where municipalities have purchased land for reforesta- 
tion and have allowed the owner to cut the timber before 
giving title. 

It is admitted, of course, that there are ex- 
tenuating circumstances when a farmer may consider it necessary 
to raise money by selling timber. This in witsel’ is not so 
Serious if the cutting is done in such a way that the benefits 
of the forest are retained. Young forests, as well as old, 
protect the soil and have water-regulating value. 

The basis on which a regulation of this kind 
should be carried out is a consideration of the woodlot con- 
cerned. To make a blanket ruling that all woodlots on the 
Catfish should not be cut, or should come under one type of 
control measure, would not work to the best advantage of the 
community and certainly would not be in the interests of good 
forestry. 

Some woodlots have reached the stage at which 
they are worn out and if the land is good should be cleared 
Ofi and Cropped. Others may be composed of a high percentage 
of worthless species and have no relation to water regulation 
in’the countryside, and likewise could be disposed ‘of to 
advantage. But where the woodland has a direct bearing on 
water regulation, erosion, retarding of the wind and similar 
benefits, the desire of the individual should be sacrificed 
for the good of the community. The whole question, therefore, 
resolves itself into an examination of each woodlot by a com- 
petent person and the prescribing of a program of management 


to suit each case. 
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4, Fencing Woodlots from Cattle 

One of the most progressive steps taken in 
southern Ontario in recent years was taken by the County 1t, 
Halton in 1948 when the County Council passed a by-law to 
aid farmers in fencing their woodlots from livestock. 

the by-law states that the County of Halton 
will grant a sum equal to the prevailing cost price of 8- 
strand fence wire with a single barb (not the cost of posts 
or labour) to a woodlot owner who will erect such a fence on 
one or more sides of his woodlot in order to completely en- 
close the woodlot, thus fostering forest growth by keeping 
livestock out. The woodlot must be of a size not less than 
two acres and livestock must be excluded for a minimum period 
of ten years. 

puch action, by, the’ County Council. is of in- 
finitely more value than the planting of many millions of 
trees artificially. Every county should pass such a by-law 
and it is recommended that the Conservation Authority adopt 


& Similar scheme. 


5. Diameter Limits 

The basic method of control usually advocated 
is cutting to a diameter limit; that is, that all trees 
below a certain diameter - for example, ten inches - should 
nov be Cul. such a regulation may or may not be good 
forestry. In most cases it’ would not be, because there 
would be much worthless material below this diameter limit, 
such as poplar, thorn, willow and other species, which should 
be taken out. At the same time there would be certain large 
trees above the diameter limit which should be left for the 
penegie of the forest, as well as trees suitable for reseeding 
the area. The diameter limit should not be a fixed rule but 
simply a guiding principle, a sort of yardstick on which the 
landowner can base his calculations. In an area the.size 


of the Catfish Watershed a program of individual woodlot 


ee ane 
Be Behe Ne ed ee 
eae eee at Bey deone2. of ott 


oe wi He ; A an 


woes é 5 ” 
ee ee ; 
nop LED muee ons wade ener a qo 
ul Heise op e# < 

a ba . , , a ] : 

7 > 4 &. % av : , 

; et ibe Bi sa “tal er ak » 

NAIAE Ga ROA Ten Oe igi RIED sis, 3 Sen 


. ‘ ; . F 

Pte i>. 8 ons ao 

= ie Oh OL SLE iD V OOTLE 
os 


t ‘ a 


COUNTY BY-LAWS RESTRICTING THE CUTTING OF TREES 


UNDER THE TREES ACT 


Diameter Limit (inches) 


County septa Cedar & 

Certain | Most Species 

Species 
BRANT NOView 22/48 < Stump 18" 
BRUCE 1+ Jan. 23/48 6 Stump 18" 
DUFFERIN © Nov. 28/42 5 Stump 18% 
DURHAM: * June 18/47 5 De Dae 
ELGIN ° Jan. 24/47 5 D.BeH. 

cn a | 

ee see en June 27/47 6 Stump 18" 
HALDIMAND ®® May 13/49 6 Stump 18" 
HAL TON Apr. 15/47 Y 14 Stump 18% 
HURON Nov. 21/46 5 Le D3E.e. 
LAMBTON June 12/48 7 12 Stump 18" 
LEEDS/GRENVILLE ’ | gune 21/47 0 0 
MIDDLESEX Mar. 12/47 6 14 Stump 18" 
NORFOLK Jan. 23/47 6 14 Stump 18% 
OXFORD Sept.15/46. 5 (ea re 
PERTH Jan. 25/47 | 5 16 D.B.H. 
WATERLOO Oot..25/46 5 14) Bak. 
WELLINGTON June 15/46 5 Le eRe. 
WENTWORTH | May 18/49 6 14 Stump 18" 
YORK Nov. 18/49 0 14 ..D.Bel. 


D.B.H. is diameter breast high or 4$ feet above ground. 


» Limits apply only in the south half of Bruce County. 
» Bruce, Grey and Haldimand also have an 8-inch limit 
fOr poplar and birch. 


Oo. Dufferin has a 10-inch limit on basswood. 

4. Durham also has a 5-inch limit for birch, black locust, 
black ash, soft maple, tamarack and willow, 

Ds let bas a o=-inch Limit “for*black locust. 

6, Haldimand. ..also has the following: S8-inch limit on 
cherry, lO-inch limit’on birch, l2-ineh on basswood, 
chestnut, coffee, cucumber, gum, hackberry, sycamore, 
hemlock and tulip. 

7. Leeds and Grenville have imposed no limit and the by- 
law is almost worthiess from a forestry point of 
view. 

8. York has no limit on poplar, Manitoba maple, black 


locust, tamarack, white birch and willow. 


pe ¢ 
ee ies od es, 
x 


“ 
es eee aS 7 ein Sa 


~ 4 4 a $ cad LY 
, Seas as ; Jake a Re ies 
, 
acne Rete tee a nt nto nde — 
' ne 
' ¥. 4} RY ae 
a hte Po ye 2eey 
bak I “ ay ate SH ht 
! 
t 


’ 


be Smite anna satel eg tlnle emmirwinh vy Hira mania ali creme hind inter years er OTe. nin ee eC et et re ore 
> aa a ks \ ' ie i 7 mat ae 
Re ee EO . are 
' ey ie oe ' a iy j 
| aa ae te COB oP ey ip 
a yi 4 Diath Nagle ica aE ha, ak 
J > 3 
+ { = i t ¥ 
* 4 i ya 
LH uy. t a. ¢ { > bs Non ea a 
“iy ‘ Fy : soyter , : : cay } . ria ] , 
j ) RY drial S, G SBT? Sel Aa TS flO eb y : 
Bey EAS { ao ‘ 
us F e ' , ? H 
{ ‘ a 
} Me ve iv me ‘ee 
! y ' bi 4 awe ) di 
‘ RGA) TS ee nw 84 i we aris @ VOVE : 
; : ‘ ; } v ; 
F : a hats j 
m™ > td t ¥ A , \ ; j 
‘ ee eee oe t sh ay, 
% XA! lee fener} iP 2 \ ie ia : 
i baal : } ® 
‘ , ' 
4 ; oP i ! t 
a r i Te eee yet, | 
Ai ft i & AG Nias PA Skeet a th: dbus ‘he 
: ‘ H ‘ “a 
r ; ai , t 
' 


po OR acer es Bae | re Wa ae AAAI et AN Gh rd 38) oe 
a Beh ria: 


nf 


ih J 


“ 
a 
=a 
£. 
. 
~\ 
n 
cn 
ix 
vs 
, 
* 
ic, 
tL 
a ee, ee 
cls 
— 
+ 
wy 
Se 
— 


4 “ io ~ ‘ 4 (TF 
is pa. 6 ie we I iy roof, \ ins 
Nw! Eh t Gx | a Dei t s atpy Ye Te thes "Lf ey Wa C ia it 
j aaa : 
| { ‘ 
{ ‘ re iL mn ; “r P 
| a Belt e | ale | 10F xh 
| Pa ie i Oe ey i | A he Pe v fv Bs 
4 H f | 
; ; ; } . 
: phe: ee L's - ee ee racyT creas 
. ‘ w iat * : y= 5 i ath ee yr , sf Sa) j Oy" a es 
: 
\ , { : i , ty 
; ' Ds rats, 
‘ } $ i 7 
ya Fey t : ! aes i : te ee Sh Pe, 
‘ ’ det a et} ee \4 AN ds ai | 
H ; } ‘ y rh 
| | 
Ey - ae re nee Ree LABS, ih 
: 4 eon he i i \ i | my Rik re aa tM 
i wesase ae i Ea x pO ee a Parte & 5\4) alg bel atl ‘ va 
: 4 
f 7 ; q 
} { =~ 4 h i 
sexy ays 1 eeAN awe vey rharcreyn 
0S Ce ae a SP R\VGR ote | a LONE A 
f i f 4 ; : 
; \ = I a 
ts 
¢ f " i. . ; ve Ps \y ive | ‘ 
‘ 4 j - n\n nds, oo ar { ro 
: : 4 be Mb rik ? ; ; : Ne a Ma whe: 46 el CCA he LO ‘Lda Bre |; 
H j | \ 
{ { { 
I ; " oy i, : a, ’ “yet 
) ed a Ky 4 % @ L423 Te savas ahs ly ee 
J i i i ‘ 
4 
‘ es OS Pera Aa 
, } } t vw H Moh Fae "1 
‘ . ra A, "| ch] Nee Mul lehad Diddy he € ®, 
i 
i ie 
; ¥ ' ' t 
i } c 
oo op wre we ; - Pr a 
: 7 ie} a is } Fe Wt eee ome tT H bebabithy 
i { } 
| ? | 
, ! y " i mm \ ts * an A- 4 
Ss ; / ; « ; 
= ' _ we } 
¢ 
: - 
A i . c Mo 
} cy hs i 3 ome f a ' 
- a a : i Wy ae ha ee ’ 
v : 
gOS tne M1 emtle aeeR RCAD epNU EY Calorie Se bonne Tutt vent methine hati Nad Armee ERR apenas de ppeatiom sehen ly peshgghi 0 ME anne ee mee ee Ye» RETIN EMIT © 24 Lae © Ramen 
fr 4“ . 
Ler iy i Yass rd } “ Pret an un oe oii , ee a ie 
j a ae i he yh ae ' th. ne ye 4 f cay eb 
. 4 i . sh % ote ees 8 RPA whe AF : i Rv 
warts Dime. 4 Cart Neca. a 
iy " +s a bok 4 , Cx Nor Ob hn 
a a A , f vee 
: ‘ane . if 4 it RN Teor ee | , 
di jo vane P Pardons Ailes | pl AOR ode ee ‘ Ne 
| : ‘ At 
ere Py ody fe ae es ee ee 
WSF sgl. Sp Jf A450 eR 
a! Gere fb T a . * ~o “vhs , i ag 
a 4 fh 5! Pet) he: ie tags ry rte, rah 
' , SSG AME RDA eS Ome Se LE me we eS . : 
i i rm : ‘ ‘ = 
; ea i ara i Hf ns Oe - eeS eee e  gPh egie ne i 
doe ae  font-8 8 eek cela nsdaad 
, ' ~ i? . re r 
a Shay § > ae 1 
Riis : 
ul ‘ a ih? ame De , ~, ve 
« “ det et Reidel ee " te ae d 
me fi s » ’ 2 
Pref , ie A te ick. eae ey ye tc 
‘ £*) t : ” 9 ie “ Ne * r 
Om WV ue ne ne a be Si) Windies ds FS i 
a rare edyte et ¥ un a i ran is 
.-@ it 7 f 1 ri Po, " or 
4 ‘ fo! - M4 prey: Teor dus aA 13 Lt we “ “i 7 
ip eR Die eke ik i ite ) ‘ 
Oe Vey A te a te Pat 
t yen a Yi , f At “ted Sts oe I) 4 : ey it aS gf Se ‘ 
i j a4 ; vio i Wo 
; ee en : 0 8 a ws CD) fy ties 
; a iy -, 
a TO Ve ty weeds ,t ey Qe f ive aA ¢ Fx Hart 
a Nd we — wy wad ah Oy = “A ‘ of ¥ ct ue 
Oe pe en te, 
IO mare 
f° 


x rs] : . : < y / i : ’ } J % f 
a NoskG alan Ddiod Leet yiataodg no Pitt Of 
Re gy ir | Re a ae ne MOTE pe bale sop ae 


Sto T B more wa odd mow deomky. 


~4.4- 

examination should not be too heavy a burden on the Conser- 
vation Authority. 

Nineteen counties, including Elgin and Oxford, 
have passed by-laws under The Trees Act (R.S.0. 1950, so. 399) 
which empowers a county council to pass by-laws restricting 
and regulating the cutting of trees. In each case the by- 
law has fixed minimum diameter limits below which trees may 
not be cut except in special circumstances. The object oF 
this is to prevent the cutting of trees at the time when they 
are putting on their greatest diameter growth. These limits 
are usually 5 or 6 inches for white cedar, red cedar and black 
locust and range from 10 inches to 16 inches in the various 
counties for all other species. The limits which have been 
set are actually far too low for the final crop trees as most 
trees are making their maximum diameter growth after they 
reach.18 inches in diameter, but it is an elementary step in 
the right direction. Every county should have restrictions 
of this type and it is recommended that similar powers be 
extended to Conservation Authorities as a means of protecting 


existing woodland on their watersheds. 


6. Forest Fire Protection in Southern Ontario 

The task of protecting woodlands from fire 
iy Southern Ontario presentsora. very different, problem, or 
rather series of problems, from those of Northern Ontario, 
and consequently must be handled in a somewhat different 
manner. Though fire is not a serious question on the Cat- 
fish Watershed, it is a question to which some attention 
should be given. 

Northern Ontario is predominantly forest 
land, the population is sparse, parties travelling through 
the forested areas are fairly readily accounted for by means 
of a permit system during the fire season, and watch is 
maintained for fire by means of look-out towers and air 


patrol. 
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In Southern Ontario south of the Laurentian 
Shieid the land is normally potential agricultural land with 
the woodland surviving in isolated patches as farm woodlots 
or in larger more or less continuous blocks of swamp or sand 
' up to ten thousand acres in extent. The population is, 
relatively speaking, fairly dense, no part of any woodland is 
more than two miles from the nearest human habitation and most 
roads are travélled by a comparatively large number of people. 

The first step im) fire control is fire preven- 
tion, and the best assurance of prevention is an enlightened 
public opinion which will make every member of the rural 
community conscious of the seriousness of fire damage and of 
his duty as a citizen to do all he can to prevent it. The 
farmer can prevent most fires in farm woodlots if he exercises 


the same care that he does around his home and buildings. 
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CHAPTER 6 
FOREST INSECTS AND DISEASES 
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1. Forest Insects 

In any project, such as that proposed for the 
Catfish Watershed, careful consideration should be given to 
the prevention of insect outbreaks and adequate arrangements 
made for the immediate application of control measures when 
these become necessary. While it is not possible to predict 
accurately the course insects may take under the ever-changing 
conditions of a newly forested area, there are a number of 
fundamental principles which, if applied, will greatly lessen 
their destructiveness. 

It is important to avoid the planting of large 
areas of one kind of tree, obherwise conditions will be ideal 
for an outbreak of abnormal numbers of some insects which 
prefer ‘the food afforded by that particular host. It is 
preferable to plant in blocks, the blocks distributed so that 
trees of one species are separated by blocks of different 
tree species, This tends to keep outbreaks localized until 
natural agencies bring them under control and facilitates 
direct control measures if puch become necessary. 

It is important to plant only the species of 
trees suitable to the site and existing growing conditions. 
Healthy sv iesonous trees farercertainky more jresistant ito 
insect attack than weak, struggling ones, 

Over-mature and dead trees should be removed 
from the existing stands as these harbour bark-beetles and 
wood-boring insects which may become excessively abundant and 
attack healthy adjacent trees. 

Care should be exercised to prevent ground 
fires. Even light ground fires are frequently followed by 
severe outbreaks of bark-beetles and wood-boring insects. 

Woodcutting operations, sawmill sites and 
wood storage yards should be carefully supervised or they may 


become reservoirs of infestation. 
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It is essential that surveys for insect con- 
ditions be made each year so that any abnormal increase in 
insect populations may be noted and control operations 
initiated before they develop to outbreak proportions. 
serious and widespread outbreaks are frequently prevented 
by prompt and well-timed spraying operations over a 
comparatively small area, It is therefore necessary that 
spraying equipment be available and that laneways be main- 
tained within the plantations for spraying purposes, Out- 
breaks of an extensive nature can generally be brought 
under effective control by strip spraying. In this method, 
alternate strips of trees in large plantations are sprayed, 
thus reducing the initial infestation and at the same 
time causing the native parasites to concentrate and build 
up in the unsprayed portions. This reduces spraying opera- 
tions and the number of lanes required for the passage of 
spraying equipment. 

Owing to the danger of injury by the white 
pine weevil, white pine should not be planted in pure stands 
unless the stands are very densely stocked in a good site. 
It is better to grow white pine in mixture with some immune 
species such as the better hardwoods. The protecting species 
should be taller than the white pine, at least in the early 
years. 

in “conclusion, 10 should be recognized, that 
protection against leaf-feeding insects is very desirable 
Since defoliation of a tree weakens it and thus makes it 
more susceptible to attack by bark-beetles and wood-boring 
insects as well as by organisms which do not usually attack 
healthy trees but which will hasten the death of weakened 
trees. lLeaf-feeding insects ’alone may kill a thrifty, 
broad-leaved deciduous tree by completely defoliating it 
for three years in succession. Conifers, however, are 


usually killed as a result of one complete defoliation, 
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ae Tree Diseases 

Productive woodlands require protection against 
fire, trespass, grazing animals and rodents, insects and 
disease, Protection is a part of forest management, and under 
a policy of sustained yield will be maintained in continuity. 
Good forest management is reflected in the health of woods and, 
conversely, damage on account of disease is often a sign of 
mismanagement or neglect. In general, an objective of maximum 
yield, with attendant intensive silviculture, is compatible 
with, and often facilitates, protection and disease control. 

For the purpose of discussing their pathology 
and protection, the hardwoods may be considered separately from 
pine in natural stands or plantations, The chief diseases of 
the hardwoods are the various trunk, butt and root rots, and 
chronic stem cankers, which are all endemic and may cause seriou 
damage under aggravating conditions. Woodlots on the Catfish 
Watershed present very diverse conditions with respect to the 
PUCta ence oi. these diseases, a circumstance which is: usually 
related to their past history. Thus many containing old timber 
are in need of heavy preliminary salvage and sanitation cuttings 
as a result of mismanagement or neglect. Such cuttings should 
precede or be combined with cleanings and improvement cuttings, 
designed to improve the composition and structure of the stands, 
Having established a sanitary condition, normal care should 
maintain it and obviate loss on account of decay. 

The wood rots are commonly thought of as diseases 
of mature and over-mature timber, but experience has shown that 
infection may occur at a very early age. In hardwood sprouts 
the stem may be infected from the parent stump. In older trees 
infection is' chiefly through wounds, either of the root. or 
trunk, which may be caused by fire, trampling by animals, insects, 
meteorological agencies, or by carelessness or accident in 


felling and other woods operations, 
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Hardwoods are commonly cut selectively and not 
infrequently in clear fellings, Few foresters will approve 
the latter system, which is in fact often intended as a liqui- 
dation of the property. A system based on yearly selection, 
or frequent periodic return to conveniently planned sub- 
divisions, has obvious advantages for small woods, and is 
well adapted to the control of decay. 

For many reasons "cleanings" in the reproduc- 
tion are desirable, especially where the woods have been 
heavily cut, while favouring the valuable species, those 
sprouts which, on account of decay hazard, are of undesirable 
origin shoula be eliminated. Such will comprise sprouts from 
the larger stumps and those from above-ground position. 

in harvest cuttings, which should recur at 
frequent intervals, the permissible volume allotted should 
include trees in which inciplent decay Pe discovered) and'so 
far as possible those which have become a poor risk through 
injury or other circumstances. 

White pine is found in young plantations and in 
natural stands, almost pure or mixed with hardwoods. From the 
latter stands it tends to disappear on account of hardwood 
competition, except on sites which are particularly favourable 
for its reproduction; “The white’ pine blister rust, which with 
the well known shoot weevil is a principal enemy of the species, 
is a factor contributing towards the elimination of seedlings 
and young trees, 

White pine should be encouraged on those sites 
which are naturally suited to its reproduction so that fairly 
compact growth may be secured, thereby facilitating the pro- 
tection problem. It is an important and valuable species in 
Southern Ontario, and its cultivation should be promoted by 


tne LNetLCUbLLON OL eLletuive olister rust control’ facilities, 
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CHAPTER 7 
LAND ACQUISTTION 


The problem of land acquisition in ae part 
of agricultural Ontario, where ee cae all the land is 
privately owned, is one which requires careful approach. The 
ownership and use of land, especially for agricultural pur- 
poses, is considered by most citizens as one of their few 
remaining inalienable rights. However, where the good of the 
whole community is under consideration, such personal rights 
should be, and have been, overruled under the principle of 
eminent domain. Examples of such cases are the building of 
highways, the construction of power lines, and the acquiring 
of Land fortmilitary purposes in the event of a national 
emergency. 

In Southern Ontario compulsion has not been 
exercised to any great extent by the Government in planning 
proper land use schemes. But who would gainsay the fact that 
the acquiring of poor land on the Catfish Watershed for con- 
servation purposes constitutes a national emergency, and there- 
fore reguires a more permanent authority than the individual 
Lo. brine at Dack to its) proper. use. 

However, in dealing with land acquisition it 
should not be the desire of any authority to approach the 
problem in a dictatorial manner. it will require careful 
handling, and as a preliminary step in such work the people of 
the area should be acquainted with the purpose of the scheme, 
its ultimate benefits to the community, and by explanation and 
demonstration be gradually brought to the point where they will 
be glad to co-operate. 

The only part of the Catfish where large-scale 
transfers of property from private ownership to a forest 
authority would have to be made is in those areas which are 
recommended for acquisition because they are natural water- 


storage areas and reforestation land. 
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1, Methods of Acquiring Land 
There are several ways in which land can be 
acquired and controlled for conservation purposes, and it is 
proposed to enumerate and discuss these briefly in this 
section, 
(a) Transfer by Private Sale 
The most satisfactory method of acquiring land 
is by private sale between the Conservation Authority concerned 
and the landowner, This method has been followed by the 
counties of Ontario in purchasing iand for reforestation work 
in building up the system of county forests, which totals in 
round figures 65,000 acres. This method has its drawbacks, 
however, as individuals who have not the community's welfare 
at heart, or for one reason or another have an exaggerated idea 
of the value of their property, may block the completion of a 
unified area by refusing to sell. This was overcome in the 
eve Cl ew Took vwiiten hes purciased over) 50,000 acres/of 
tand for reforestation, by refusing to buy individual parcels 
or landunless there was a suificient number in a group to 
make a contiguous block of 500 ACTCS « 
(bo) Maximum Price per Acre 
Another method which has been used has been to 
foes je maximum price ‘per acre’ forithis class of Land, beyond 
which the forest authority is prohibited to go, allowance being 
made for the presence of good fencing and buildings on the 
properties, which in some cases have been removed by the vendors 
and allowed as part payment for the land, 
(c) Agreements 
Where owners of perperty prefer to retain their 
woodlots, or where parts of farms fall within the forest area 
prescribed, and providing the retaining of ownership does not 
jeopardize the complete conservation scheme, agreements could be 


made for the control and management of such areas, 
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This method has been adopted by the Dominion 
Forest Service in Nova Scotia, where it has been desirable to 
control wooded areas for experimental and conservation schemes, 
and in this particular case the agreements cover a period of 
twenty years. 

in, Ontario there is one example, at least, 
where a municipality leased a part of a farm for reforestation 
work for fifty years, and one United Counties council has 
adopted the plan of taking easements on land for the same 
purpose, 

(d) Control by Existing Legislation 

Under the authority of the Private Forest 
Reserves Act (R.S.0. 1950, Chapter 288), the Minister of Lands 
and Forests, on recommendation to the Lieutenant-Governor in 
Council, may, with the consent of the owner of any land covered 
with forest or suitable for reforestation, declare such an 
area to be a private forest reserve. When such an arrangement 
is made the Minister or his representative may reforest such 
areas, supervise the improving and cutting, and prohibit the 
removal of trees by the owner without his consent, and also 
prohibit the grazing of the area by cattle. 

(e) Life Lease 

Many of the farms on the proposed forest, as 
already mentioned, are of low agricultural worth and are 
supporting families at the present time. The problem in such 
cases is not so much the purchase of the property as what will 
become of the family after the farm is acquired. In almost 
every case it would be impossible for the vendor to purchase 
another farm with the money he receives, except one which is 
of approximately the same value outside the forest. In some 
cases such farms are occupied by older people whose families 
have grown up and left the community. The removal of these 
from their properties might work undue hardship on them, and 
in fact in some cases they might become a burden on the 


municipality. “With some of these: the plan of giving the 
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vendor a life lease would be sufficient. In most cases such 
old people make little attempt at farming the whole property, 
but require only sufficient pasture for a cow or two, enough 
land for a garden, the house and buildings, and a supply of 
fuelwood. The plan of giving a life lease has been adopted 
in the case of two es Mee at least, on the county forests 
in Ontario, and has proved satisfactory to both contracting 
parties. 
(f) Tax Delinguent Land 

Under the Statutes of the Province of Aelia 
land which becomes tax delinquent is sold by the County 
Treasurer, In the case of a farm this is not done in practice 
until the land has been in default for three, or in some cases, 
four, years. Even then the owner has the privilege of re- 
deeming his property within a year, Where such lands are 
marginal or submarginal, they are sometimes bought for only a 
part of the area which is of special value, such as woodland, 
Old buildings, or a good field or two. In some instances the 
poor land remains idle and frequently appears again at the tax 
sale, The fact that such land becomes tax delinquent is an 
indication in many cases that its ultimate use is forestry. 
Under the present Statutes the municipalities are not permit- 
ted, at the first sale at least, to acquire or reserve such 
land for conservation purposes. Consequently this report 
recommends that the Authority expropriate all tax delinquent 
land subject to the regulations of the Municipal Act. 

(g) Expropriation 

As a last resort in land purchases, or where the 
owners of abandoned land cannot be located, such areas can be 
acquired by expropriation. The Conservation Authorities Act, 


R.S.0. 1950, Chapter 62, Section 15 states: 
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1. Northumberland Forest and Angus Forest. 


2. The Assessment Act, R.S.0. 1950, eis SN c Rea OES Ir 
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“For the purpose of carrying out a scheme an 
authority Shall have the power to purchase or 
acquire and without the consent of the owner 
enter upon, take and expropriate any land which 
it may require and sell or otherwise deal with 
puch land, or: other property...” 


Also under The Forestry Act (R.S.0. 1950 
Chapter 147, Section 13) provision is made for the removal 
G2 sevrlers from lands imsuitable for farmiag. LO cuove: 
Oienever inthe opinion of the liinister, it is 
found that settlement has taken place on lands 
not suitable for agricultural purposes, and which 
said lands are required POR MEOneS city) pump oses:. 
the Minister shall nave the vower to make arrange- 
ments for the removal of such settlers upon such 
terms as may be agreed upon, 
As a matter of general interest, it should be 
stated that this Act also provides for the power to close the 


nm 


roads on lands taken over for forestry vurposes, the setting 


oy) 
apart of lands for settlement, and the removing of settlers 

erom dands Uneuitavle itor. farming. Loushould<alsorine buder 
however, provision for acquiring permanent or community pas- 


tures, and pondage areas where these are recuired, as an 


3 


integral vart of a large conservation vroject. 


ea Cost of land in tne Proposed Authority Forest 

It would be imoossible to give an accurate 
fiewre for.the, total purchase. price ofvwall land in the proposed 
forest without consulting the owners of the individual parcels. 
However, as an indication for arriving at the approximate cost 
the amounts paid by the several Conservation Authorities of 
the Province in ourchasing land for their forests will serve 
as a guide, 


TABLE SHOWING’ COSTS OF LAND PURCHASED FOR. FORESTS 
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It should be pointed out that land acquired in 
the future by the Ganaraska Authority is likely to cost more 
than the average price ver acre of $6.78, because most of the 
poorest denuded land has now been taken up and the remainder 
has more woodland and potential woodland which will naturally 
raise the purchase price, The very low cost of land in the 
Thames Watershed is explained by the fact that it is mostly 
burned-over swamp land with a peat soil which is of no economic 
value at the present time. Actually the average price of 
$5.49 per acre includes a ditch tax which exists as a lien 
against part of the property, so that the price of the land 
itself was closer to $1.00 per acre. 


On the Thames Watershed, too, most of the poor- 


o 
est land has now been acquired and the cost of the remainder 
will cértainly be higher, The development of a comprehensive 
conservation program is a long-term project and it may be fifty 
years before the Authority has all the land required. The 
present policy of acquiring and reforesting some land each 
Veomure ausOund one, endiwhere, the, cost of certain aneas, 6 
moomrmnen the Authority can afford to wait, because the) land is 
deteriorating in productiveness through cutting, fire, grazing 


and neglect and eventually the price must fall too, 
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CHAPTER 8 
SNOW FENCES 


In the climate of Southern Ontario snow drifting 
may cause much inconvenience and sometimes hardship. Control 
can be readily effected by means of windbreaks and is de- 
pendent on proper placing with reference to lanes of travel 
and topographic features, 

Where space is limited or land valuable lath 
or board fences are frequently used, but the cost of erection 
removal or maintenance of these can be materially reduced by 
using trees as permanent windbreaks or shelterbelts. One or 
two rows of trees are usually referred to as a windbreak and 
more than two rows as a shelterbelt, The latter is preferable 
if space permits as it gives better and more permanent pro- 
tection, 

The prevailing winds in Southern Ontario are 
generally from the west so protection is usually required on 
the west side of north-south roads, on the north-west side 
of northwest-southeast roads and on the north side of east-west 
roads. 

The object of a snow fence is to mechanically 
reduce wind velocity near the ground in such a manner as to 
cause a drift to form where it will be least harmful. The 
reduction in velocity creates two pools of relatively calm 
air, a ‘small one on the windward side and a much larger one 
en Uhe vieeward Side, and) it 1s here, that drifts form, leaving 
the area further to the leeward free of drifts and comparat- 
ively free of snow. The deepest part of the calm pool is 
close to the windbreak; if the windbreak is open at the 
bottom - that is, composed of trees with few or no branches 
near the ground - the deepest part will move further to 
leeward, As winds become stronger both the depth expressed 
in terms of velocity reduction and the width of the pool on 


the leeward side will increase and the centre will tend to 
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move further away from the windbreak, 

A single row of trees, unless it is a dense 
coniferous type, is seldom dense enough to completely stop 
winter wind and may create drifts, just as poor placement of 
windbreaks may accentuate drifting conditions, 

A wide belt of trees which will accumulate a 
large drift of snow on its windward side may be planted right 
to the edge of the road, the windward edge extending back a 
distance equal to three or four times the height of the trees 
and generally at least 100 feet. 

In some places the snow trap type of windbreak 
is effectively used. It is composed of one or more rows of 
trees close to the road with a wide opening to windward and 
then a single row of trees. The single row arrests the first 
force of the wind and the snow is deposited in the opening. 
This has the advantage of requiring fewer trees than the 
shelterbelt and leaving the ground between open for cultivation 
in summer, 

Any prejudice which may exist against windbreaks 
for protection against drifting snow on roads arises from 
poor or poorly placed windbreaks, If a windbreak has openings 
if it onvid yat ends abruptly streamer drifts.will form, 
Windbreaks should be kept dense and tapered down at the ends 
by using progressively smaller species of trees and shrubs 
to prevent the formation of streamer drifts. 

Trees are being used successfully as snow fences 
in Ontario by the Department of Highways, by railways and by 
a number of counties, 

The practice of the Department is to acquire 
the land by purchase to a width of 100 feet from the centre 
line of the pavement and plant a three-row windbreak 80 feet 
from the centre line. The land is ploughed and cultivated 
and bushy stock about 2 feet high is used. Weeds are kept 


mowed between the rows and on the open strip between the 
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windbreak and the pavement, which entails a lot of work on the 
part of the maintenance crews in summer. The windbreaks are 
kept down to a height of 7 feet, partly because many farmers 
object to their view of the highway being obstructed and also 
because they are proud of their herds and fields which they 
want to be visible to passers-by. Also cutting the tops off 
the trees reduces the temptation, which some persons find 
wrresistible, to cut them’ for Christmas, trees. 

County practice varies; sometimes the land is 
purchased, sometimes it is leased and sometimes it is planted 
by agreement, In all cases the County erects a fence behind 
the trees. In return for the use of the land one county 
plants a three-row windbreak around the farm buildings. 
Waterloo County has planted an excellent shelterbelt over four 
miles long on the west side of the county road running north 
through Linwood, Here the County has acquired a twelve-rod 
strip (198 feet) and planted the six-rod strip farther from the 
road, leaving the six-rod strip next to the road to catch the 
drift while the trees are small. When the trees get bigger 
it is planned to complete the shelterbelt by planting the 
six-rod strip next to the road, The trees used are transplant 
stock about one foot high obtained from the Department of Lands 
and Forests and planted in furrows, Weeds are kept mowed until 
the trees are large enough to shade them out. 

The “spectesioOl trees used are Scotch, jack, red 
and white pine, white and Norway spruce and white and red cedar, 
The Department of Highways uses both white and red cedar, which 
it obtains from areas where they are growing naturally, as well 
as some species usually considered as ornamental stock which it 
grows in its nurseries, These include mugho pine, barberry 
and Chinese elm. This last is the only hardwood tree used in 
windbreaks, It grows rapidly and its fine branching system 
makes it nearly as effective as an evergreen tree. The other 
common hardwoods such as Carolina poplar, white elm, silver 


maple and white ash are used fairly extensively in shelterbelts. 


& i wr * ’ # 
©. fe De eat 
be i p 
ote ee le ee 


7 £ 
ad od ana ts 


' ay pe 
ioe 


it thf 


ey i cs 


t 
ne es 


=58~ 

Snow fences are usually beneficial to crops 
in that they hold moisture in the fields in the form of snow 
in winter and reduce wind velocities and moisture loss by 
evaporation in summer. Occasionally they do causé ice to 
form over crops such as fall wheat and may be harmful in this 
way. The beneficial effects, however, outweigh the harmful 
ones so considerably that every encouragement should be given 
to their establishment in place of the removable type of 


lath fence currently in use. 
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CHAPTER 9 
WINDBREAKS 


In the process of clearing land for agriculture 
woodlots and belts of trees along fence lines have been re- 
moved which had served as natural shelterbelts., The restora- 
tion of these in the form of windbreaks is essential to a 
complete conservation program in many parts of Southern 

L 
PnGariow ) iy t, McLoughry in referring to Waterloo County 
states: 

"Forests and windbreaks of the county have been removed 
to such an extent, and the organic matter removed to 
such a degree, that soil drifting has become a serious 
problem in many areas...The policy we recommend in 
regard to windbreaks is to encourage the planting of 
desirable trees," 

When proper species are used and windbreaks are 
correctly placed the effects are almost entirely beneficial. 
The effects may be direct or indirect, but in either case are 
the result of reduction in wind velocity. The effects of wind- 
breaks on crops and cultivated fields may be listed as follows, 

(a) Direct Effects 
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(1) Wind damage and lodging in small grains 
and corn is reduced or eliminated, 


(2) Snow and the resultant moisture are more 
evenly dievuributed "over fields, particularly 
on the higher spots where they are required 
most. 

(3) Wind erosion of the soil is minimized, 

(b) Indirect Effects 

(1) Moisture loss by evaporation is reduced, 

(2) Temperatures in the fields are raised, which 
may prevent frost damage, accelerate growth 
and even lengthen the growing season slightly. 

(3) Erosion of the soil by water may be reduced 
by ‘its more even distribution when released 
from snow, 

The benefits of windbreaks to buildings in 


reducing heat loss in winter have been shown to be consider- 


able. Experiments conducted in the United States proved that 
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1. #&.I. McLoughry. Proper Land Use Program of -Waterloo 
County. . 1950. . 
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more than twice as much heat is lost from a house, per day or 
PewNOUr. (With a Wind Ole ihetsils: 2S WLU Ole Ol) Ws Dell's. 
and a windbreak can easily reduce wind velocities in this pro- 
portion, Used in this way they can often be made to form an 
effective background for the house and a protection for farm 
buildings, Another advantage of windbreaks is that they 
provide shelter and runways for insectivorous birds and small 
animals. 

Belts of trees comprising one or two rows are 
usually called windbreaks, and with more than two rows, 
shelterbelts., In Southern Ontario windbreaks as a rule give 
sufficient protection except where wind erosion of soil on 
rolling land is severe, when shelterbelts may be required. 

On level land windbreaks may nearly always be established 
along existing fence lines, but on rolling land consideration 
should be given to the contour of the land, The prevailing 
winds in Southern Ontario are generally from the west, so 

that the greatest protection will be derived from windbreaks 
on the west side, but the placement of windbreaks on the other 
three sides as well should be considered. 

Both the height of the trees and the wind 
velocity influence the effective range of a windbreak. An 
average windbreak will reduce the ground velocity of a 20-mile 
wind 10 percent or more for a distance of about 30 times the 
height of the trees. About one-fourth of this effect will be 
felt on the windward side of the windbreak and three-fourths 
on the leeward side. For example, if the trees are 40 feet 
high the total effective range with a 20-mile wind will be 
30 x 40 or 1,200 feet, 300 Teet of which will be on: the wind- 
ward side and 900 feet on the leeward side. Generally speak- 
ing, the reduction in velocity is greatest close to the 
windbreak and tapers out to zero further away, With higher 
wind velocities and/or higher trees the proportionate reduction 


and the effective range will be greater, 
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A windbreak not only reduces the velocity of 
wind striking it but also slightly increases the velocity 
of the wind diverted over, round or through it if there are 
gaps. The increase in velocity of winds passing over it in- 
creases its effectiveness somewhat but the increase in velocity 
of winds passing round or through it will increase the damage 
caused, For example, snow drifts will form at these points 
(see chapter on Snow Fences), 

On level land in Southern Ontario windbreaks 
completely surrounding each farm of 100 acres would normally 
give adequate protection except for light rolling land and 
such wind-sensitive crops as tobacco. These should be on the 
west side of north-south roads, but on east-west roads would 
have to be carefully placed on the north or south sides, de- 
pending on the direction of the local prevailing winds. On 
land which is not level at least the same proportion of wind- 
break to area should be provided, but in many cases this would 
have to be adjusted according to the local topography. That 
is, the trees should be planted on suitable contours and where 
hilltops or slopes are eroding badly it will be necessary 
to establish plantations over a large part of the eroding area, 
The windbreaks should, of course, be tied in with plantations 
and existing woodland so that where these exist additional 
protection would not be required. 

since density, both in winter and summer, is 
one of the prime requisites of a good windbreak, the conifers 
in most instances make the best windbreaks. The slower-growing 
species such as white cedar and spruce give most protection, 
but the faster-growing ones such as the pines have the advantage 
of attaining more effective heights in a shorter time, A 
number of broad-leaved trees have fine, dense branching habits 
and may be nearly as effective as conifers if the branches are 
maintained down to the ground; among these may be included 


sugar-maple, Chinese elm and European alder, 
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Buropean alder is gaining great popularity as 
a windbreak tree because it is a nitrogen-fixer like the legumes 
and does not rob the soil to the same extent as non-nitrogen- 
fixing species, In fact, tobacco is frequently planted close 
to it with little loss in size or vigour of the plants. As 
the robbing of the soil is one of the severest criticisms 
levelled against windbreaks, consideration should also be 
given to the planting of such leguminous trees as honey locust 
and caragana on certain sites, 

One consideration that should be kept in mind 
is that under certain circumstances windbreaks may cause air 
stagnation, which may increase temperature and moisture con- 
ditions to a dangerous degree in summer or increase frost 
damage in spring and fall on small areas, particularly in 
hollows. Where this is likely to occur, windbreaks should be 
planted so as to guide the flow of air past such spots. Where 
these conditions develop after the windbreaks are established 
they may be relieved by judicious opening up of the windbreaks. 

Experience has shown that windbreaks are an 
asset to any farm, that their adverse, effects, if any, are 
local and easily remedied, and that in many areas they are 
essential to the control of soil erosion by wind. It is there- 
fore recommended that the Authority encourage the establishment 


of windbreaks by private owners in every way. 
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FOREST COVER TYPES 


TYPE NAMES 
ASPEN 
WHITE PINE - RED OAK - WHITE ASH 
WHITE PINE 
WHITE PINE ~ HEMLOCK 
HEMLOCK 
SUGAR MAPLE - BEECH ~ YELLOW BIRCH 
SUGAR MAPLE - BASSWOOD 
SUGAR MAPLE 
BLACK CHERRY 
WHITE CEDAR 
TAMARACK 
BLACK ASH - WHITE ELM-RED MAPLE 
BUR OAK 
WHITE OAK - BLACK OAK- RED OAK 
WHITE OAK - BLACK OAK~- HICKORY 
WHITE OAK 
RED OAK - BASSWOOD-WHITE ASH 
BEECH-SUGAR MAPLE 
BEECH 
ASH - HICKORY 
SILVER MAPLE ~ WHITE ELM 
WHITE ELM 
WILLOW 
PLANTATION 


YARMOUTH 


CENTRE 


ss 
os 
ie 


4 


+ opt 


NATURAL WATER 


NATURAL WATER STORAGE AREAS ; STORASE ARE 


REFORESTATION LAND 


AN 


9) 
EXISTING WOODLAND 


1951 
LEGEND 
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1. BROWNSVILLE 
2. GLENCOLIN 

3. SUMMERS 

4. SPRINGWATER 
5. JAFFA 

6. SPARTA 

7. PORT BRUCE 


